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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 
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Inventive step (IS) Yes: Claims 1-10 
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2. Citations and explanations 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
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AD V.: 

1 . The present application relates to a method of making a shaped confectionery 
product by horizontal extrusion with a profiled cross section (claims 1-5) and an 
apparatus for making a shaped confectionery product by horizontal extrusion via a 
profiled cross section (claims 6-10). 

The device comprises cutting means which move transversely to the direction of 
extrusion and shaping means at the nozzle outlet for being displaced 
transversely to the direction of extrusion to impart a desired three-dimensional 
profile to the confectionary product. 

2. The prior art WO-A-9901040 (D1) discloses a method and a device for making 
shaped confectionary products by horizontal extrusion (claim 1, 4, 10). The 
extrusion means are stationary, oscillation or rotating and thus giving freedom in 
the forming of the products (p. 6, I. 29 - 31; p. 2, I. 29 - p. 3, 1. 7). The device has a 
cutting means. 

3. The prior art EP-A-0277408 (D2) discloses the horizontal extrusion of curved 
products- reconstituted banana products with uneven surface (fig. 1 - 3; claims 12, 
14). The devices comprises a cutting means (hot wire). 

4. Novelty 

The subject-matter of claims 1 - 10 is new with regard to the prior art since D1 and 
D2 do not disclose devices or methods using or having both cutting and additional 
shaping means. 

The requirements of Article 33(2) PCT are fulfilled. 

5. Inventive step 

Due to the additional moving shaping means a higher flexibility with regard to 
shaping the products can be achieved. These additional shaping means are not 
hinted to in the prior art. The requirements of Article 33(3) PCT are fulfilled. 

6. Industrial applicability 

The subject-matter of claims 1 - 10 fulfills the requirements of Article 33(4) PCT. 
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Ad VII.: 

1 . The reference sings relating to cutting means and shaping means are not in line 
with the description and the drawings (Rule 6.2 (b) PCT). 



Ad VIM.: 

1. The embodiments of the invention described on page 12, I. 6 - 10 and shown in 
figures 20 - 22a seem not fall within the scope of the claims. This inconsistency 
between the claims and the description leads to doubt concerning the matter for 
which protection is sought, thereby rendering the claims unclear (Article 6 PCT). 
The positive international report is only established for the object claims. 

An embodiment wherein the profiling of the product is only achieved by the nozzle 
outlet without any additional shaping means followed by a perpendicular cut of by 
an wire would be anticipated by the disclosure of D1 and D2 (see point V). 

2. The application contains the following mistakes which might cause a lack of clarity 
(Article 6 PCT). 

The order of the description of Fig. 6 - 8 and 12-14 (p. 10, I. 22 - p. 1 1 , 1. 6) is 
misleading. 

The description of figures 17 and 19 is not in line for the plate numbering (33" and 
3'"). 
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(54) Title: A METHOD AND AN APPARATUS FOR MAKING CONFECTIONERY PRODUCTS WITH STICK 
(57) Abstract 

There is described a method 
making it possible to produce confec- 
tionery products (1) consisting of con- 
fectionery bodies (2) and a stick (3). 
These confectionery products may be 
produced with a very great length as 
they are made by horizontal extrusion 
whereby the products are distributed 
on a continually driven tray conveyor 
(4) with the confectionery mass ori- 
ented in the direction of movement 
(10) of the trays (5). The confec- 
tionery products are rotated 90° about 
a vertical axis whereby a well-known 
stick inserter (11) may be used for a 
horizontal pressing in of sticks (3) in 
the confectionery products (2). The 
confectionery products are thereafter 
conveyed to a freezing tunnel (12). 
After the freezing, the products may 
be removed by a robot (15) known 
per se, and which moves the frozen 
ice cream products (1) to the pro- 
cessing or packing. Because of the 
horizontal extrusion, it is possible to 
make very long ice cream products 
with a large degree of freedom with 
ice cream mass or water ice and with 
flavouring additives. 
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WO 99/01040 



PCI7DK98/00243 



A METHOD AND AN APPARATUS FOR MAKING CON- 
FECTIONERY PRODUCTS WITH STICK 

The present invention relates to a method for making confectionery products with 
5 stick, wherein a run of continuously extruded confectionery mass is cut into separate 
confectionery products distributed on trays on a continuously driven tray conveyor 
which moves the products through a device for hardening the confectionery mass, 
wherein the continually extruded confectionery mass is distributed oriented in the di- 
rection of movement of the trays, wherein the confectionery products are rotated 90° 
10 about a vertical axis as the trays, on which said products are laid down, are rotated, 
wherein sticks are pushed into the confectionery products before they are moved 
through the hardening step, and wherein the hardened confectionery products provided 
with sticks are removed from the conveyor for further treatment, preferably packing. 

15 The invention also relates to an apparatus for making confectionery products with 
stick in the form of ice cream products by the method according to the invention, 
comprising an extruder, a cutting device for making a sharp cut through the extruded 
run, a tray conveyor, a freezing tunnel, a stick inserter for horizontally pushing in 
sticks in the formed products, means for removing the frozen ice-lollies from the con- 

20 veyor, wherein the extruder is designed to be slided in the longitudinal direction of the 
conveyor, wherein the trays of the conveyor are arranged to be rotated about a vertical 
axis perpendicular to the top side of the tray, and where the trays are arbitrarily pro- 
vided with recesses for receiving the extruded ice cream products. 

25 The invention especially relates to the making of confectionery products in the form of 
ice cream products. However, the invention may also be used in connection with the 
making of other confectionery products provided with stick, for example lollipops. 
However, the presenting of the problem and the advantages of the invention will be 
explained specifically with respect to the making of an ice cream product. 

30 



In making ice-lollies, it is known that vertical extrusion allows much freedom with 
respect to designing the formed product. Thus, there will be a great degree of freedom 
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in forming an extrusion nozzle. It is possible to make ice-lollies having very compli- 
cated shapes, as for example ice-lolly figures containing one or more colours, ice 
cream with different flavours added, water ice products, or combined products con- 
taining ice cream and water ice. 

5 

The vertically extruded ice cream products may be produced with and without an in- 
serted stick. Thus, it will be possible to extrude the products in cups. 

The products made by vertical extrusion are, however, connected with certain limita- 
10 tions. The products will, when extruded on a conveyor in a horizontal plane, be lim- 
ited by two parallel, horizontal surfaces. These horizontal surfaces occur when the 
vertical run is cut by means of a wire moved perpendicularly on the run. The product 
cut off thus falls down on the conveyor by the cutting. In these parallel surfaces, there 
may occur small deviations stemming from the pushing in or inserting of a stick in the 
1 5 formed confectionery products and because of possible differences in flow if two or 
more different ice creams are extruded. 



The confectionery product is made by cutting off at the extrusion nozzle a run of con- 
tinual, vertically extruded ice cream mass and then placing it on a running conveyor 
20 belt below. Because the cutting off of the formed run of extruded confectionery mass 
takes place perpendicularly to the direction of extrusion, it will not be possible to 
make such products with a relatively short length and a symmetric round form. 

There is a demand for ice cream products with great length, and wherein the formed 
25 ice cream product is composed of different types of ice creams and water ice, and 
wherein different patterns are formed over the length of the product. This need cannot 
be fulfilled by the vertical extrusions. 

It is also known to extrude an ice cream product by horizontal extrusion of a run of ice 
30 cream which is cut off and distributed on a continually driven conveyor. This type of 
extrusion allows a certain degree of freedom in shaping the products in the direction of 
extrusion. It will be possible to give the product different sectional shapes with one or 
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more colours of ice cream placed side by side as seen in the longitudinal direction/the 
direction of extrusion of the formed product. It will also be possible to rotate the noz- 
zle or the mouth of the extruder so that twisted products are produced. Also, it will be 
possible to move the whole extrusion head or extrusion mouth to and fro in the direc- 
5 tion of extrusion or sideways relative to the direction of extrusion so that wave-like 
products are formed. By this method of extrusion the degrees of freedom for forming 
the product are greater. 

By the horizontal extrusions of the ice cream product, said ice cream products are 
1 0 formed lying horizontally on the trays and will be without sticks. The product made by 
the horizontal extrusion is thus commonly known as an ice bar. This product is not 
advantageous as it is not provided with a stick which is often desired in order to have a 
firm grip in the finished ice cream product. 

1 5 Because of the orientation of the ice bars in the longitudinal direction of the conveyor, 
it is not possible to insert or push in sticks in these products. 

There is also known a form of horizontal extrusion making possible insertion of sticks 
in the formed ice cream body. In practice, however, it has turned out to be necessary 

20 by this system to utilise a rotating extrusion head for the formed ice cream product to 
keep its shape. When the first run of ice cream has left the extrusion nozzle, a stick is 
inserted in the end part. After this insertion of the stick, it will be necessary to support 
the product. Thus, a support is inserted under the stick. This support has to follow the 
speed of extrusion of the extruder and therefore it is difficult to control. When a cut- 

25 ting of the run takes place to achieve the desired length of the confectionery, the fin- 
ished product falls down on the conveyor moving the product through a subsequent 
freezing tunnel. 

In order that the product is not damaged, it is necessary with a synchronous cutting off 
30 and removal of the support under the inserted stick. This synchronisation is difficult 
and the making is still disadvantageous, because of the fall of the product down on the 
conveyor. This makes the making of round items difficult. Even when there is formed 
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a recess in the tray to ensure roundness in the product, the method will be difficult to 
practice. It will thus be difficult to get the cut off product to hit precisely in a recess by 
the extrusion process. 

5 Furthermore, the formed product is disadvantageous as it necessarily will be short and 
has to be made with a rotation of the extrusion nozzle for the product to be self- 
supporting. If the product is made without rotation of the extrusion nozzle, the product 
will necessarily be very short. 

There is also known a way where the ice cream product by horizontal extrusion is ex- 
truded on turn tables mounted on the trays in a tray conveyor. The turn tables may 
rotate about a vertical axis. A run of extruded ice cream mass is extruded on the turn 
tables. This run is subsequently divided by pressing down a wedge and dividing the 
run into separate bodies each of a length corresponding to the width of the turn table. 
It is necessary that this wedge deforms the formed run to be able to perform a subse- 
quent rotation that places the products transversely to the direction of transport for the 
insertion of a stick. The products made by this method may thus only be produced 
with lengths defined by the turn table. Furthermore, it is difficult to make these prod- 
ucts with a uniform shape because of the deformation performed by the division of the 
run in separate ice cream bodies on each turn table. 

The Danish publication No. 158.125 discloses an apparatus for making ice which is 
extruded vertically on trays on a conveyor. The ice mass is extruded continually on the 
trays in the direction of movement of said trays, and the ice mass is cut off to the de- 
25 sired length, for example by use of a wire. Then the trays with the distributed run of 
ice mass are turned 90°. Hereby the ice mass becomes accessible for mounting sticks. 
Afterwards, the ices are frozen in a freezing compartment. In this apparatus there is a 
limitation to the degree of freedom for shaping ice cream products, because of the 
vertical extrusion of a run down on a horizontally movable conveyor. Furthermore, 
30 there is limitation in the formed products as these are extruded down into recesses in 
the conveyor. 
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The known methods for making ice cream products are thus all connected with limita- 
tion in the shape that the product may have. There is a wish to make products, be it ice 
cream products or other confectionery products, which are very long, for example with 
a length up to 400 mm which may be produced with an arbitrary length, and which 
5 may at the same time be round and simultaneously be produced with long throughgo- 
ing stripes or layers. There is also a desire for ice cream products that may be made of 
different types of ice cream and/or the different colours of ice cream, just as they may 
also contain water ice, stripes of juice, chocolate, and caramel and other edible pastas. 

10 By the present invention there is indicated a method and an apparatus which make it 
possible to make a confectionery product meeting these demands. 

According to the invention this is achieved by the method which is particular in that 
the steps wherein the extrusion is a horizontal extrusion, wherein there is extruded a 
15 desired length of confectionery product, whereafter the run is cut off, and wherein the 
extrusion nozzle is retracted a desired length depending on the desired length of the 
confectionery product for distributing a new run on a subsequent tray. 

The apparatus according to the invention is characterised in that the extruder is a hori- 
20 zontal extruder having at least one nozzle, which arbitrarily is stationary, rotating, or 
oscillating. 

By the present invention it has appeared to be possible to make ice cream products or 
other confectionery products with arbitrary lengths and with desired shapes by means 
25 of tray tunnels known per se and with horizontal extrusion of the ice cream products. 
The formed products have a uniform section over their entire lengths and are not de- 
formed at the ends. 

With the method and the apparatus according to the invention it becomes possible to 
30 manufacture long confectionery products with the degree of freedom achieved by the 
horizontal extrusion. When this is combined with rotation of the trays with the con- 
fectionery products provided thereon so that sticks may be inserted into the confec- 
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tionery products before the freezing, it becomes possible to make long confectionery 
products with sticks and with the degree of liberty achieved by the shaping of the 
products at the horizontal extrusion. 

5 The extrusion is thus a horizontal extrusion which makes it very easy and simple to 
extrude products with a given sectional shape. As the products are moved slowly 
down on the tray by an extrusion head which is situated immediately over the tray, it 
will be possible to put the product down into a recess contributing to determine the 
profile of product at the underside. The length of the extruded product may be made 

10 very long as the length alone is determined by the width of the tray. As the trays with 
the cut off products placed on the substantially horizontal surface are rotated 90° about 
a vertical axis, the products will be rotated so that they are oriented transversely to the 
direction of movement of the trays. This makes possible a very simple and easy inser- 
tion or pressing in of sticks. Thus, it may be possible to use an insertion of sticks, typi- 

15 cally for insertion of wooden sticks, of the kind used in connection with the making of 
vertically extruded ice cream products, where the sticks are pressed in a direction per- 
pendicularly to the direction of transport. 

After insertion of the sticks in the confectionery products, said products are moved 
20 into a freezing tunnel which also may be of a well known kind. When the products are 
moved out again, they may easily be removed from the trays by means of a robot 
known per se and transferred to a conveyor belt for further processing, for example for 
coating with chocolate or the like, or directly to packing. 

25 If there is used trays with recesses, the trays will again be rotated 90° before they are 
again placed under the extruder. Thus, the recesses will be positioned correctly in re- 
lation to the subsequent extrusion of new confectionery products on the tray. 

The method will make it possible to use a horizontal extruder with a head, which is 
30 stationary, rotating or oscillating. Thus, there is achieved very great degrees of free- 
dom in the forming of the created products. The products may be made of ice cream, 
ice cream with different colours/flavouring additives, or with a combination of ice 
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cream and water ice. Trays used in a traditional freezing tunnel have different lengths, 
and it will be possible to make the confectionery products in lengths of between 100 
and 400 mm, but especially with a length of 300 mm. Trays that are typically used in a 
freezing tunnel have a width of 300 mm. The formed product may be made with any 
5 desired sectional shape, e.g. circular, polygonal, star-shaped, oval or other shape. If 
they are made with circular shapes, they may be produced with diameters of between 
10 and 70 mm, but other diameters are possible. 

In the production, an extruder will usually have several extrusion nozzles so that on 
10 each tray, there are extruded several runs of confectionery mass placed side by side. 
The number of such runs may be between two and eight. Other numbers are also pos- 
sible. The number of runs beside each other will primarily depend on the arrangement 
of the stick inserters used and on the means used for removing the frozen products 
from the tray conveyor. 

15 

The invention will be now be explained in detail with reference to the attached draw- 
ing, in which 

Fig. 1 shows a schematic partial plane view for illustrating an apparatus for making 
20 confectionery products by a method according to the invention, 

Fig. 2 is a partial schematic side view for illustrating the extrusion, and 
Fig. 3 is a plane view of the extrusion illustrated in Fig. 2. 

In Fig. 1 , there is seen an apparatus for use in the making of ice cream products 1 
25 which are constituted by an ice cream body 2 in which a stick 3 is inserted. The appa- 
ratus comprises a tray conveyor 4 with a number of trays 5 on which the ice cream 
products 1 are distributed. The apparatus comprises an extruder 6 extruding runs of ice 
cream mass 7 on the trays 5. This takes place by simultaneous extrusion of four runs 
of ice cream 7 placed side by side on the trays 5. 

30 

The apparatus also comprises a turning apparatus 8 disposed after the extruder 6. In 
this turning apparatus the trays 5 are rotated in a direction of the arrow 9 about a verti- 
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cal axis which is perpendicular to the horizontally oriented trays 5. The trays are ro- 
tated 90° so that the ice cream products 1 are rotated from their extruded orientation 
with a length in the direction of movement 10 of the conveyor to a position in which 
they are placed perpendicularly to the direction of transport 10. 

5 

The apparatus also comprises a stick inserter 1 1 placed after the turning apparatus 8. 
The stick inserter may be of a kind known per se which presses the sticks horizontally 
into the formed products. The tray conveyor 4 then moves the products into a freezing 
tunnel 12. The conveyor is moved into the freezing tunnel at the point 13 and out from 
10 the freezing tunnel 12 at the point 14 with the frozen ice cream products provided on 
the trays 5. 

The apparatus furthermore comprises a robot 15 for removing the frozen ice cream 
products 1. In the shown embodiment, the robot 15 is arranged to remove eight ice 
15 cream products 1 at a time corresponding to the number of ice cream products situated 
on two trays 5 disposed side by side. The robot furthermore comprises a lamella belt 

16 moving the products to further treatment or packing. 

The apparatus comprises a further turning apparatus 17 which can rotate the trays 90° 
20 about a vertical axis according to an arrow 18. Hereby the trays are provided with the 
same orientation as the original. The further turning apparatus 17 is only necessary if 
there are used trays having recesses as indicated by 19. The recesses 19 serve to re- 
ceive the frozen confectionery products so that they get the desired shape without be- 
ing deformed because of a plane surface of the trays 5. 

25 

If the trays are made without recesses and there are produced ice cream products 1 
with a polygonal section which may lie on a plane tray, the further turning apparatus 

17 may be omitted. If the trays 5 have a length/width ratio necessitating passage 
through the freezing tunnel 12 with a specific orientation of the trays 5, the further 

30 turning apparatus 17 will be necessary. 
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The trays may be traditional trays used in tray conveyors having a width up to 400-500 
mm. The trays will preferably have a length of about 300 mm. This makes possible the 
making of confectionery products in lengths of between 100 and 400 mm. The length 
of the formed ice cream product is thus only limited by the width of the trays 5. The 
5 products can be formed with a completely circular form with diameter between 10 and 
70 mm, preferably of between 20 and 50 mm, and especially about 30 mm. 

In Figs. 2 and 3 there are seen a more detailed side view and plane view, respectively, 
of the extruder 6. The extruder comprises extruding nozzles 20. In the shown em- 

10 bodiment, said extruding nozzles are provided in a number of four. The extruding 
nozzles 20 are connected with supply pipes 21,22 for supplying different kinds of ice 
cream and water ice. The ice cream run 7 leaving the nozzle 20 is cut off by means of 
a cutting apparatus 23. The cutting apparatus 23 comprises a wire 24 known per se and 
placed between two lateral pieces 25 which may be moved up and down by means of a 

15 pneumatic cylinder 26, thereby cutting the run 7. The cutting apparatus 23 is kept sta- 
tionary. The extruder head 6 is oscillated to and fro in the direction of movement 10 of 
the conveyor in order to establish the desired length of the ice cream bodies. When a 
body 2 is cut off from the run 7, the extruder is retracted in order to created the desired 
distance between successive bodies 2, and thereby also to create the desired length of 

20 each body 2. This length may arbitrarily be varied when adjusting the stroke and speed 
of the extruder head 6, the speed of extrusion, and the speed of the conveyor. Hereby 
the desired ice cream bodies 2 are formed on the trays 5. 

The formed ice cream bodies 2 have a considerable length which substantially corre- 
25 sponds to the width of the trays 5. 

The nozzle 20 of the extruder is placed ata small angle 27 to horizontal. Extrusion may 
thus be performed as a horizontal extrusion. The angle 27 may be between 0 and 10°, 
but is preferably less than 5°. The lower corner 28 of the nozzle 20 is at a very short 
30 distance immediately above the surface 29 of the trays 5. This distance is dependent 
on a small turn-up edge 30 on the trays. The lower corner 28 of the nozzle may in 
principle be provided immediately over the surface 29 of the trays. 
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The horizontal extrusion by the method according to the invention may in principle be 
performed according to methods known from the making of so-called ice bars. 
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CLAIMS 

1. A method for making confectionery products (1) with stick (3), wherein a run of 
continuously extruded confectionery mass (7) is cut into separate confectionery prod- 

5 ucts (2) distributed on trays (5) on a continuously driven tray conveyor (4) which 
moves the products (1) through a device (12) for hardening the confectionery mass, 
where the continually extruded confectionery mass (7) is distributed oriented in the 
direction of movement (10) of the trays (5), wherein the confectionery products (1) are 
rotated 90° about a vertical axis as the trays (5) on which said products are laid down, 

10 are rotated, wherein sticks (3) are pushed into the confectionery products (2) before 
they are moved through the hardening step, and wherein the hardened confectionery 
products (1) provided with sticks are removed from the conveyor (4) for further treat- 
ment, preferably packing, characterised in the steps wherein the extrusion is a 
horizontal extrusion, wherein there is extruded a desired length of confectionery prod- 

15 uct, whereafter the run is cut off, and wherein the extrusion nozzle (20) is retracted a 
desired length depending on the desired length of the confectionery product (1) for 
distributing a new run on a subsequent tray. 

2. A method according to claim 1, characterised in that the confectionery mass 
20 (7) is an ice cream mass and the hardening step is a freezing step. 

3. A method according to claim 1 or 2, characterised in that the trays (5) be- 
fore they are provided with new products are rotated 90° again so that all products (1) 
are extruded with equal orientation relative to the trays. 

25 

4. A method according to claim 1,2 or 3, characterised in that the extrusion is 
arbitrarily performed with extruding means (6,20) stationary, oscillating, or rotating. 

5. A method according to any one of the preceding claims, characterised in 
30 that the extrusion is performed with a combination of different confectionery products 

and/or confectionery products with different flavour additives. 
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6. A method according to claim 5, characterised in that the confectionery mass 
comprises a combination of ice cream and water ice or other edible pastas. 

7. A method according to any one of the preceding claims, characterised in 
5 that the confectionery product is produced in lengths of between 100 and 400 mm, 

preferably of between 250 and 350 mm, and especially of 300 mm, and preferably 
with a circular form with a diameter of between 10 and 70 mm. 

8. A method according to any one of the preceding claims, characterised in 
10 that the confectionery products are extruded in recesses (19) in the trays (5) corre- 
sponding to the desired contour of the finished products (1 ). 

9. A method according to any one of the preceding claims, characterised in 
that there are extruded several runs of the confectionery mass (7) placed side by side 

15 on each tray (5). 

10. An apparatus for making confectionery products (1) with stick (3) in the form of 
ice cream products by a method according to any one of the preceding claims, and 
comprising an extruder (6), a cutting device (23) for making a sharp cut through the 

20 extruded run (7), a tray conveyor (4), a freezing tunnel (12), a stick inserter (11) for 
horizontally pushing in sticks (3) in the formed products, means (15) for removing the 
frozen ice-lollies from the conveyor (4), wherein the extruder (6) is designed to be 
slided in the longitudinal direction of the conveyor (4), where the trays (5) of the con- 
veyor are arranged to be rotated about a vertical axis perpendicular to the top side of 

25 the tray, and wherein the trays (5) are arbitrarily provided with recesses (19) for receiv- 
ing the extruded ice cream products (1), characterised in that the extruder (6) 
is a horizontal extruder having at least one nozzle (20), which arbitrarily is stationary, 
rotating, or oscillating. 
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UG, ZW), eBpaaHttcKMfl nareHT (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), eBponettcKHtt naTeHT (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), naieirr OAPI (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, 
TG). 

Ony6jiHKOBatfa 

C omnemoM o MexcdynapodnoM noucKe. 



B omHOtuenuu deyxdyxeenHbix Kodoe, Kodoe fUbixoe u dpy- 
eux coKpaufenuu cm. «Uohchchusi k ko6om u coKpauienujtMv. 
ny6nuKyeMbie e ncmane xaofcdoeo ouepedHoeo ebinycKa BtoA- 
nemensi PCT. 



gg (54) Title: METHOD FOR PRODUCING GRAIN SUBSTANCE, A SET OF EQUIPMENT FOR PRODUCING SAID 
SUBSTANCE AND GRAIN BREAKING MACHINE 

(54) HasaaHHe H3o6peTeHttsi : CnOCOE n POH3BOflCTB A 3EPHOBOR MACCbl, KOMIIJIEKT OBOPYflOBAHHH JUW 
EE nPOH3BOflCTBA H M3MEJIbMHTEJIb 3EPHA 

(57) Abstract: The invention relates to the food industry. 
The inventive method for producing a grain substance 
consists in the following: mellow grain having an 
undamaged membrane and a hyaline layer is husked with 
the aid of a busker (5) in such a way that a part of 
external layer of kernel seed coat of a grain is removed in 
a quantity which is equal to 5 % of the initial weight of 
the grain, the integrity of the hyaline layer of the seed 
coat being preserved. The cleaning of the grain is carried 
out with the aid of current water in a device (7) for 
cleaning grain from impurities and in a device (6) for 
washing the grain surface of a module (I) for surface 
cleaning. The cleaned grain is germinated in receptacles 
(40) of a module (2) for grain germination by flooding 
the grain with a liquid and supplying air thereto with the 
aid of a perforated tube (43) of an air supply system. 



00 




[flpoAOJUKeHHe hb c/ieji. crpaHHue] 



^ WO 02/22268 AH|||W11||||I1WM 



2 J?3 < . ^^^m is earned out, for example in an isothermal chamber (46) at a temperature of liquid ranging from 20 °C to 40 
t£ kS.?« 1^ t0tal VOlumC ° Tgr ™ Sald S erminati ° n is out until a humidity of not less than 38 % and a pH of 

m KTL k 1 £° ^ reachCd The ^ substancc is P roduced ^th the aid of grain breaking machines (51) of a module 
Droduced m .S^SS^ 1 ? C « cmma i cd L g rain b * means of blade pressure knives until particles of not more than 0.4 mm are 
produced at a temperature which does not exceed the temperature of denaturation of protein of the produced grain substance. 

(57)Pe«|>epaT: 

H3o6peTeHHe othochtcs k nmueBofi npoMwujJieHHOCTM .ripn npow3BOACTBe 3epHOBOH 
Maccw BbOpeBUiee 3epHO c HenoBpe>KAeHHOH o6o/iOHKofi h HeHapyuieHHbiM xnajiHHOBbiM c/ioeM 
noABepraioT luejiyuieHHio co chjithcm nacTM noBepxHOCTHoro c;iofl n/ioAOBofi o6ojiohkh 3epHa 
b KO/iHwecTBe ao 5% ox nepBOHananbHOH Maccw 3epHa c coxpaHeHHeM uejiocTHOCTM 
xHariHHOBoro cjioa ceMeHHoft o6ojiohkm Ha uiejiyuiitnbHofi MauiMHe 5 .Owcncy 3epHa npoBOAflT 
npoTOHHOfi bojxoH b ycTpoficxBe 7 Ana ohmctkm 3epHa ot npMMecefi h b ycTpoficTBe 6 nna 
npoMbiBKH noBepxHOCTH 3epHa Monyn* 1 noBepxHocTHoR ohhctkh. OiHiueHHoe or npuMeceR 
3epHo npopauiHBaiOT b cmkocthx 40 Monyna 2 npopaiUHeamifl 3epna, ah* Hero 3epHO 3ajiHBatoT 

KHAKOfi CpeAOfi H nOABIOT K HCMy B03AyX ROCpeACTBOM nep<)K>pHpOBaHHOft Tpy6KH 43 CHCTeMbl 

noAaMH B03Ayxa. IlpopamHBaHHe 3epHa ocyiuecTBJiaiOT, HanpMMep, b H3orepM hhcckoR xaMepe 
46 npn paBHOMepHofi no BceMy o6beMy npopauiHBaeMoro 3epHa TeMnepaiype pkhakoA cpeAbi 
20-40° C ao AOCTHxeHH* 3epHOM BJiaoKHOCTH He MeHee 38% h pH mchakoK cpeAbi paBHofi 3,4 - 
6.nonyHaK)T 3epHOByK> Maccy Ha H3MeAbMHTe/iHx 51 MOAyjia 3 H3Meii bneH hh 3epHa nyreM 
H3Me/ibHeHH» npopauieHHoro 3epHa nocpeACTBOM JionacTHbix Ho*efi-HarHeTaTeJieH ao pa3Mepa 
nacTHU He 6oAee 0,4 mm npa TeMnepaType, He npeBbituajomefl TeMnepaTypy AeHaTypaunn 6enna 
no/iyMaeMOH 3epHOBoft Maccu. 
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CIIOCOE IIPOH3BOACTBA 3EPHOBOH MACCBI, 
KOMIIJ1EKT OBOPy^OBAHIDI JJJUL EE nPOH3BO#CTB A 
H H3MEJ1LHHTEJIB 3EPHA 

06jiaCTb TeXHHKH 

5 H3o6peTeHne othochtc^ k nHmeBofi npOMMHuieHHOcra, b nacTHOCTH, k 

npon3BOflCTBy npoflyicroB nuTaHHH, HanpHMep, MaKapoHHbix H3flejiHH, xjie6a, b tom 
HHCjie h xjie6o6yjiOHHbix H3AejiHH, Taiaoc KaK 6yjiOHKH fljiH 6yprepOB, 6arerbi 
(4>paHiiy3CKHe fljiHHHbie hjih KOpOTKne 6aTOHbi), xjie6Hbie najiOHKH, nHTbi (npecHbie 
jieneniKH, b tom *nicjie KaK ocHOBaHHe ajdi iraimbi), cyxapH, cyimcH, KpoacaHTbi, 

10 npHHHKH h t.a., H3 ijejibHoro 3epHa, AOBe^eHHoro ao HanajibHOH CTa^HH 
npopacTaHHH, KOTopoe HMeHyercH KaK «npopameHHoe 3epHO». 

npe^inecTByiomHH ypOBeHb tcxhhkh 
OcHOBHan npoGjieivia, nperorrcrByiomaH innpoKOMy npHMeHeHPno 
npopameHHoro 3epHa, KaK ijeHHefiinero npnpoaHoro 6nojiorHHecKoro npo^yicra b 

15 KanecTBe ochobm npn H3roTOBjieHHH TpaflHijHOHHO HaH6ojiee pacnpocTpaHeHHbix 
npo^yKTOB nHTaHHH neJiOBeKa, TaKHx, KaK xjieS h xjie6o6ynoHHbie H3flejiHfl, 
MaKapOHHbie H3aejiHH h T.n., coctoht b cjio^chocth nojiyneHUH 3epHOBofi Maccbi, bo- 

IiepBblX, C 3aAaHHbIMH CBOHCTB aMH, BO-BTOpbDC, 3epHOBOH Maccbi, KOTOpaH, c oahoh 

cropOHbi, o6ecneHHBajia 6bi B03MoacHOcrb npoMbiinjieHHoro npoH3BOflcrBa 
20 BbiineyKa3aHHbix npoflytcroB, a c apyroii cropoHbi, no3BOJiajia 6bi H36eaeaTb 
HenpHHTHbix omymeHHH ot rpy6oft xmwji. H CTaGmibHoe flocTiraeeHHe 3a#aHHbix 
cbohctb 3epHOBofi Maccbi h MejiKOflHcnepcHbifi noMOJi npopameHHoro 3epHa 

Tpa^HIXHOHHblMH CIIOC06aMH H Ha TpaflHUHOHHOM o6opyflOBaHHH BbI3bIBaK)T 

6ojibinHe TpyAHOCTH, hto oco6eHHO npoHBJiaercfl npn npOH3BOflCTBe KOHenHbix 
25 npoayKTOB b npOMbimjieHHbix kojihhcctb ax, T.e. 5-10 tohh b cyncH h 6ojiee mm 

xjie6o6yjiOHHbix mj&nmi h 50 -100 tohh b cyrKH u 6onee rjw MaKapoHHbix H3flejiHH, 

Tpe6yiomHX cooTBercrBeHHo 6ojibinHx kojihhcctb caMOH 3epHOBofi Maccw. 

H3BecreH cnoco6 npoH3BOflCTBa 3epHOBofi Maccbi, 3aKjnoHaioiE(HHca b tom, 

hto OHHmeHHoe 3epHO npeABaparejibHO 3aMaHHBaK)T b boas, a 3areM 3aMo^eHHOe 
30 3epHO H3Mejibnai0T ro nojiyneHHH 3epHOBo3 Maccw. (TlaTeHT CCCP M 1837778, 

MIIK A 21 D 13/02, 1993 (aHajior)). 

H3BecreH cnoco6 npon3BOflCTBa 3epHOBOH Maccbi, npeaycMaTpHBaiomHH 

noBepxHOCTHyio OHHcncy 3epHa nyreM inejiymeHHH c coxpaHCHHeM 3apoAbinia, 
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33.MaHHBa.HHC orameHHoro 3epHa b boa© npn TeMnepaType 8 -40°C b Tenemie 5 -24 
nacoB h ero H3Mejn>Hemie ao nonyneHHH 3epHOBoS Maccbi. (ABTOpcKoe 
CBH^erejibCTBo CCCP >fe 1214054, IVHIK A 21 D 13/02, 1986 (aHajior)). 

IbBecTeH cnocoG nporaBOACTBa 3epHOBofi Maccbi, aaionoHaiomHMC^ b tom, 

5 hto npeflBapHTejiBHO onnmeHHoe 3epHO c coxpan eHHbiM 3apofli>raieM 3aManHBaioT b 
boahoh cpefle b cooraomeHHH He MeHee 0,6 jimpa Ha 1 kt 3epHa Ha BpeMH ao 
AOcnoKemifl khcjiothocth boahoh cpeAbi 2-12 rpaAycoB h ao cxeneHH Ha6yxaHHH 
3epHa, xapaKrepH3yiomeficH ero cnoco6HOCTbio npn c^caran cnjnomHBaTbca c 
BbicKaKHBaHHeM HenoBpeacaeHHoro 3apOAbima, 3aTeM BOAHyio cpejqy, b kotopoh 

10 3aMaHHBanocb 3epHO, cJiHBaioT, a BJiaacHoe 3epHO H3Mem>HaK)T c otboaom hchakoh 
4>paKi^HH, He CBH3aHHOH c nojiynaeMOH BjiaacHofi 3epHOBofi MaccoiL (TlaTeHT PO M 
2134511, MTDC A 21 D 13/02, 2/38, 1999, (aHajior)). 

HanGojiee 6jih3khm no TexmraecKOfi cymHocra k H3o6pereHHio rbjia&tcx 
cnocoG npoH3BOACTBa 3epHOBo8 Maccbi, npeAycMarpHBaiomHH noBepxHocTHyio 

15 OHHCTKy 3epHa npOTOHHofi BOflofi, 3aMaHHBaHHe 3epHa b TeneHHe 18-24 nacoB npH 
TeMnepaiype boam 15-20°C, 3-6 pa3 mqhhh Bogy npn nepeMeiiiHBaHHH, paccbinaHHe 
Ha6yxniero 3epHa cjioeM tojiiahhoh He Gojiee 5 cm h npopamnBaHHe ero b TeneHHe 
22-26 nacoB npn TeMnepaiype 18-25°C, npn stom He MeHee nerbipex pa3 3epHO 
npoMMBaiOT h nepeMeinHBaioT, a 3aTeM H3MejibHaiOT ao nacrau pa3MepoM 0,5-1,0 mm. 

20 ( nareHT PO Jfc21 01959, MTDC A 21 D 13/02, 1998 (npoToran)). 

HbBecTHbie cnocoGbi npoHSBOACTBa 3epHOBOH Maccbi npaicrHHecKH no3BOJiaiOT 
nojiynirrb 3aAaHHoe GnoxKMiraecKoe cocroaHHe 3aMoneHHoro 3epHa no BceS ero 
Macce TOJibKO b Majibix KOJiHnecrBax h coBepmeHHo He npHeMjieMbi b ycjioBHHx 
npon3BOACTBa KOHeHHoro npOAyicra, HanpnMep, 3epHOBoro xjie6a, c noBbimeHHbiMH 

25 nnmeBOH h 6HOJioraHecKOH ijeHHOcrbio h opraHOJieiroraecKHMH noica3aTejiflMH b 
npoMbnnjieHHbix KojiHnecTBax, HanpnMep, ot 10 tohh h 6ojiee b AeHb. 

H3BeCTeH KOMTOieKT o6opyAOBaHHH AJI* npOH3BOACTBa 3epHOBOH Maccbi, 

coAep^camHH MOAyjn> noBepxHOCTHofi ohhctkh, BbinojiHeHHbin b bhac mejiymHTejin, 
h MOAyjib H3MejibHeHHH. (HfeaHOB r.B. Ee3MyHH0fi xjie6 «ToHyc» - hctohhhk 
30 3AOpOBbH h AOjirojierHH// IIo Bcefi cnpaHe, 1998, Jfel7 (156), c.32 (aHajior)). 

HeAOcra-ncoM H3BecTHoro KOMnneicra o6opyAOBaHHH hbjihctm to, hto npn 
ero Hcnojn>30BaHHH B03MO>KHOCTb nojiyneHHH 3epH0B0fi Maccbi c 3aAanHbiMH 
cbohctb aMH orpaHH^eHa b BHAy necoBepmeHCTBa npuMeHaeMoro o6opyAOBamw. 



WO 02/22268 



PCT/RU00/00360 



H3BeCTeH KOMIIJieKT o6opyflOBaHHH flJlH npOH3BO^CTBa 3epHOBOH MaCCbl, 

coaepacamee MO^yjib noBepxHOCTHoft ohhctkh 3epHa, BbinojiHeHHbifi b BHAe 
yBjia>KHHTejiH, inejiyuiHTejra h ycraHOBjieHHoro MeacAy hhmh OTBOJiaaoiBaTejiH, npn 
3tom nocjie^HHH BbinoJiHeH b BHfle eMKOCTH c BjiaroHenpOHHi^aeMbiMH CTeHKaMH, b 
5 KOTopofi MeacAy 3arpy3onHbiM h pa3ipy30HHbiM OTBepcraaMU pa3MemeH TpaHcnoprcp 
c npuBOAOM. (3aHBKa P<1> Ha H3o6p<nreHne >fe95 107490, MEDEC 6 B2B1/06, 1996 ( 
aHajior)). 

He ao crraTKOM H3BecrHoro KOMnneicra oGopyAOBamra HBjraercfl to, hto npn 
ero Hcnojib30BaHHH bo3mo^choctb nojiyneHHH 3epHOBofi Maccbi c 3aflaHHbiMH 
10 CBoficTBaMH orparoiHeHa b BH^y HecoBepineHCTBa npHMemieMoro o6opyAOBaHna. 

HanSojiee 6jih3khm no TexHHHecKofi cymHOcra k 3aHBjineMOMy kbjihctch 

KOMIIJieKT o6opyAOBaHHH AJIH npOH3BOACTBa 3epHOBOH Maccbi, coAep^camHH 

ycraHOBJieHHbie no xoAy TexHOJioranecKoro npoijecca MOAyjn> noBepxHOcraofi 
ohhctkh 3epHa, BbinojiHeHHbifi b BHAe nocjieAOBaTejibHO pacnojioacemibix 

15 o6opyAOB aHHH ajih ohhctkh noBepxHOCTH 3epHa h ycrpoftcTBa Rim ohhctkh 3epHa ot 
MHHepajibHbix npHMecefl, BbinojiHeHHoro b BHAe rHApOAHHaMHneCKoro 
KjiaccH^HKaTOpa, 3aMOHHbie Smkocth, h MOAyjib H3MejibHeHHH 3epHa, BbinojiHeHHbifi 
b BHAe H3MejibHHTenH 3epHa (3aaBKa P<D Ha H3o6peTeHHe JNs96105314, MEK 6 A21B 
7/00, A21D 13/02, B02B1/04, 1998 (npoToran)). 

20 HeAOCTaTKOM n3BecrHoro KOMnjieicra o6opyAOBaHna flBjiaercJi to, hto npH 

ero ncnojib30BaHHH bo3mo3khoctb nojiyneHHfl 3epHOBOfi Maccbi c 3aAaHHbiMH 
CBoficTBaMH orpaHHneHa b BHAy HecoBepnieHCTBa npHMeHaeMoro o6opyAOBaHHH. 

EbBecTeH H3MejibHHrejib 3epHa, coAepEcamnft Kopnyc c 3arpy30HHbiM 
6yHKepOM, noAaiomHfi ihhck, Ha XBOcroBinee KOTOporo BbinojiHeHHbiM 3KcijeHTpHHH0 

25 ero npOAOJibHofi och, ycraHOBjieHbi hoech c jionacTHMH, npoTHBonojiOECHbie 
noBepxHocra KOTopbix o6pameHbi k cooTBercTByiomHM penreTKaM c o6pa30BaHHeM 
cy^caiomnxcH b cropoHy jihhhh hx KacaHun c peuierKaMH 3a3opoB. ( IlaTeHT PO N° 
2121399, B 02 C 18/30, 1998 (aHajior)). 

HeAOcraTKOM H3BecTHoro H3MejibHirrejiH 3epHa HBjiaercs to, hto ero 

30 KOHCTpyKTHBHbie OCOGeHHOCTH BbI3bIBaK)T yCHJieHHblfi AHC6aJiaHC pOTOpa, 6bICTpblfi 

HarpeB KaK noAfflHiiHHKOB inHeKa, tzk h iiraeKa, h nojiynaeMofi 3epHOBofi Maccbi, h 
yxyAineHHe AHcnepcrHocrn no Mepe H3H0ca Hoacefi, a Taicace HeycTofiHHBocrb pa6oTbi 
CHcreMbi b uejioM, hto HeraTHBHO CKa3biBaercfl KaK Ha nnmeBoft ueHHocro, TaK h Ha 
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opraHOJierrranecKHx noKasaTCJiax KonenHoro npoayicra. 

Han6ojiee 6jih3Khm k 3aaBJiaeMOMy no cobokyiihocth cymecTBeHHbix 
npn3HaKOB flBJiaerca iGMejiBHHTejib 3epHa, coflepacamufi KOpnyc c 3arpy30«iH0H 
KaMepoB, noaajtomnH iuhck h H3Meju>Haiomee npHcnocoGneiiHe, BKjnoHaiomee 
5 peinerKH h pa3MemeHHBie Meacay hhmh jionacrabie Ho^cH-HarHeraTejm, 
3aKpeiuieHHi>ie Ha Bajiy no^aiomero nmeKa, npH 3tom npoTHBOJie^camne 
nOBepxaocTH jionacrefi BbinojmeHbi iuiockhmh h oGpameHbi k cooTBercrByiomHM hm 
pemerKaM c o6pa30BaHHeM cy^caiomHxcH b cropOHy jihhhh hx KacaHHH c pemencaMH 
3a3opoB. IIoBepxHocTb CKOca jionacTH HO^ca -HaraeraTejia Moacer 6bm> BbinojiHeHa b 
10 BHfle iuiockocth, yron HaicjioHa KOTopofl k nnocKocxH MaTpHijbi cocraBJiaeT 1-45°. 
(TlaTeHrPO M 2053599, B02C 18/30,1996 (npoTOTHn)). 

HeflocraTKOM H3BecrHoro pemeHHH hbjihctcji yxytfnieHHe ^HcnepcHOCTH no 
Mepe 6bicrporo H3HOca HO^ceH-HarHeraTejiefi, a TaioKe HeycroftHHBOCTb pa6oTbi 

CHCTCMbI B IjejIOM, HTO HCraTHBHO CKa3blBaeTCK KaK Ha nHmeBOH WHHOCTH, TaK H Ha 

15 opraHOJieiroraecKHx noica3aTejiHX KOHenHoro npoayicra. 

PacKpbrrae H3o6pereHHH 
H3o6pereHneM pemaerca 3a^ana pa3pa6oTKH cnoco6a h KOMnjieicra 
o6opyAOBaHHH asm nporoBOACTBa 3epHOBofi Maccbi c flOcraaceHHeM KOMiuieKCHoro 
TexHHHecKoro pe3yjibTaTa - nojiyneHHe b npoMbinuieHHbix KOJinnecTBax 3epHOBofi 
20 Maccbi H3 npopan^eHHoro 3epHa co cra6njibHbiMH ot napTHH k napTnn 3aAaHHbiMH 

CBOHCTBaMH, C nOBHHieHHOH nHmeBOH H 6HOJlOrHHCCKOH UeHHOCTbK) H BblCOKHMH 

opraHOJienTHHecKHMH noicasaTejWMH nporaBeaeHHoro H3 Hee KOHeHHoro npoflyicra. 

IIoBbiHieHHaH nnmeBaa h GnojiorHHecKan ijeHHOCTb - 3to KOMiuieKCHbift 
noKa3aTejib, onpeAejiaeMbiii : 
25 - noBbinieHHbiM coaepxcaHHeM b kohchhom npoflyicre 6ejnca h npnpoAHOH 

c6ajiaHCHpoBaHHOCTbK> ero aMKHOKHCJioraoro cocxaBa, 

- noBbiineHHofi ycBoaeMocrbio KOMmiexca BHTaMHHOB h MHKpo3JieMeHTOB, 

HaXO^amHXCH B 6oJIbmHHCTBe CBOCM B CBfl3aHHOM COCTOHHHH B 3apoffbnneBOH H 

o6ojioneHHOH nacrax crpyKTypbi 3epHa h BbicBo6oac£aeMbix npn npopamHBaHHH 
30 3epHa, 

- noBbnneHHbiM KOJimecTBOM nnmeBofi KjieraaTKH h ynyHmeHHbiM ee 
KanecTBOM, 

hto oGecneHHBaeTca 6hoxhmhhcckhmh npoijeccaMH pacmeiuieHH* h CHHTC3a KjierOK 
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Ha HanajibHofi cra^im npopamHBaHHH 3epHa h aicrHBH3aijHH 3apOAbiuia. 

BbicoKHe opraHOJieirrHHecKHe noKa3aTejiH noJiynaeMoro H3 3epHOBoft Maccbi 
KOHeMHoro npoAyiera o6ecneHHBaiOTCJi KaK Heo6xoAHMbiM ocraTOHHbiM kojikhcctbom 
KjieifreoBHHbi b npopameHHOM 3epHe, TaK h KanecrBOM 3epHOBofi Maccbi, 
5 onpeaejineMbiM, b tom HHCJie, MejiKOAHcnepcHOCTbK) 3epHOBofi Maccbi, 
npeflBapHTejibHoii nuaTeJibHoft ohhctkoh noBCpxHO cth 3epHa nepeA npopanjHBaHHeM 

HT.A-. 

IIoa bmcokhmh opraHOJieirrnHecKHMH noKa3 aTCUHMH noHHMaerca BbicoKaa 
nopHcrocTb, 6e3Ae$eKTHaa <J)opMa, npHHTHbie BKyc h 3anax xjie6a, sojiothctbih 

10 BHeiUHHH BHA KOpOK, 3JiaCTHHH0CTb MHKHina H T.n. 

^ocTHaceHHe KOMnneKCHoro noKa3aTejia npn coxpaHeHHH Tpe6yeMoro 

KOHHHeCTBa KJieHKOBHHbl H npH o6eCIieHeHHH MeJIKOAHCnepCHOCTH 3epHOBOH Maccbi 

onpeAejweT 3aAaHHbie cBoficrBa nojiynaeMofi 3epHOBOH Maccbi. 

Bojibinoe kojihhcctbo cneipiajiHCTOB mhoto jier He Morjra peimrrb npoSjieMy 
15 co3AaHHH cnoco6a h o6opyAOBaHHa, KOTopbie no3BOJiHjiH 6bi b npoH3BOACTBeHHbix 
ycjiOBHHx CTa6njibHO noJiynaTb KaHecraeHHyio 3epHOByio Maccy c 3 a#aHHbiMH 
CBOHCTBaMH H3 npopameHHoro 3epHa juisl H3roTOBJieHHH H3 Hee KOHeHHoro npOAyicra 
b npoMbinuieHHbix KOJiHnecrBax. 

B pe3yjn>TaTe hccjicaobehmh 6mjio ycrraHOBjieHO, hto nHmeBaa h 
20 6HOJior*raecKaa u;eHHOcrb KOHenHoro npoAyicra, HanpHMep, xjie6a, onpeAejiaeTCJi 
KOMiuieKCHbiM noKa3aTejieM, BKjnonaioiAHM kojikhcctbo h KanecTBO 6ejnca, 

BHTaMHHOB H MHKp03JieMeHTOB, a TaOECe (J)H6pOB - nHHjeBOii KJieTHaTKH, KOTOpbie 

HrpaiOT b miTaHHH nejiOBeKa orpoMHyio pojib. 

Heo6xoAHMO OTMCTHTb, hto nonbrnen nojiyneHHH 3epHOBofi Maccbi c 

25 noBbiineHHbiMH 3HaneHHHMH KOMiuieKCHoro noKa3aTejiH npHBOAmiH k CHHaceHHio 
Ba^cHbix noKa3aTejieH HcxoAHoro 3epHa, HanpHMep, Taicnx KaK KjiefiKOBHHa, KOTOpbie 
o6ecneHHBaiOT nojiyneHHe KOHenHoro npoAynra c bhcokhmh opraHOJieirrHHecKHMH 
noKa3aTejiHMH. TaK, HanpHMep, ma npomBOACTBa xjie6Hbix h3acjihh innpoKO 
npHMeHaerca nineHHija mhtkhx coptob c coAepacaHHeM KJiefiKOBHHbi 22-25%. 

30 CHH^ceHHe coAepacamiH kjichko bhhbi b npopameHHOM 3epHe Aaace Ha 30% iiphboaht 
k TOMy, hto opraHOJieimiHecKHe noKa3aTeJiH xjie6a, H3roTOBjieHHoro H3 TaKoro 
npopameHHoro 3epHa, 6yAjnr oneHb hh3khmh: c htokoh bmcotoh noA^eMa, TBepAMM 

He3JiaCTHHHbIM MHKHmeM H OTCyTCTBHCM nOpHCTOCTH, COOTBeTCTBCHHO HenpHHTHblH 
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BKyc h 3anax, HecBOHCTBeHHbie npHBbiHHOMy xiieSy. 3to npoHcxoAHT noTOMy, hto 
xjie6 H3 3epHa c coAepHcaimeM KjieihcoBHHbi MeHee 18% npaicrHHecKH HeB03MoaeHO 
nojiyHHTb 6e3 npHMeHenna Ao6aBOK THna cyxofi KjieiiKOBHHbi, MyKH h t.a. 

Bojibinofi npo6jieMofi hbjihctck o6ecneneHHe Tpe6yeMofi creneHH 

5 OTcnepcHocxH 3epHOBOfi Maccw. TpyAHOcrb saKjuonaerai b tom, hto nojiynaeMbie 
rpy6bie HacrHijbi 3epHOBofi Maccbi He Moryr o6ecneHHTb nojiyneHHe bhcokhx 
opraHOJienraHecKHx noKa3aTeneH KOHeHHoro npoAyiera, a Taieace CHH^caiOT o6i>eM h 
cop6HpyK>mne CBOHCTBa nnmeBOft KJiernaTKR KpoMe Toro, cjiohchoctb nojiyneHHH 
MejiKO^HcnepCHOH 3epHOBOH Maccti 3aKJHOHacTCH eme h b tom, hto npn 

10 H3Mejn>HeHHH c noMombK) TpaAHi^HOHHbix H3MejibHHTeJiefi npopameHHoe 3epH0 
HarpesaeTCH ao TeMnepaTypbi CBbiuie 42°C, hto Bbi3biBaeT AeHaTypaitfno 6ejnca 
3epHOBOii Maccbi h cneicaHHe 3epHOBOH Maccbi, hto ecrecrBeHHO, He no3BOJiaer 
nojiynarb KOHeHHbifi npoffyicr H3 TaKOH 3epHOBOH Maccbi c yjiyHmeHHbiM BKycOM h 

BblCOKHMH OpraHOJienTHHeCKHMH IlOKa3aTeJIHMH. 

15 YKa3aHHbiH TexHHHecKHH pe3yjibTaT AOCTHraercH 6jiaroAapn TOMy, hto b 

cnocoSe npOH3BOACTBa 3epHOBofi Maccbi, npeAycMaTpnBaiomeM noBepxHocTHyio 
OHHCTKy 3epHa npoTOHHofi boaoh, npopamHBaHHe 3epHa h ero H3MejibHeHne, 
corjiacHo H3o6pexeHHio 3 b KanecTBe 3epHa Hcnojib3yK)T Bbi3peBinee 3epHO c 
coxpaHeHHOH ceMeHHofi o6ojiohkoh h c HenoBpe^cfleHHbiM ee xnajiHHOBbiM cjioeM, a 

20 nepea ohhctkoh npoTOHHoft boaoh 3epHO noABepraiOT mejiynieHmo 6e3yAapHbiM 
cnoco6oM co CHHTHeM nacTH noBepxHOCTHoro cjioh iuiOAOBOH o6ojiohkh 3epHa B 
KOjiHnecTBe flo 5% ot nepBOHanaJibHoft Maccbi 3epHa 6e3 noBpeaeAeHHH xnajiHHOBoro 
cjioh ceMCHHOH o6ojiohkh, a npopanmBaHHe 3epHa Be#yT b echakoh cpe^e npn 
no^ane B03Ayxa b npopamHBaeMoe 3epHo ao AOCTHaceHHfl 3epHOM bjkukhocth He 

25 MeHee 38% h khcjiothocth rawcoa cpeAH pH=3,4-6 h ao Hanajia craAHH 
HHTeHCHBHoro yMCHbin eHHH KjiefiKOBHHbi, H3MejibHeHHe npopameHHoro 3epHa BeAyr 
AO nojiyneHHa MejiKOAHcnepcHofi 3epHOBOH Maccbi npH TeMnepaiype, He 
npeBbimaioiAeH TeMnepaiypy AeHaTypayHH 6ejnca nanynaeMOH 3epHOBofi Maccbi. 

npH 3tom, corjiacHo H3o6pereHHK> > BpeMx npopamHBaHHH 3epHa mneHimbi 

30 mhfkhx copTos cocraBjiHer ao 36 nacoB, jxm 3epHa rnueHHijbi TBepAbix coptob - ao 
48 nacoB, am 3epHa p»ch - ao 24 nacoB. 

Ilpn 3tom, corjiacHo H3o6peTeHHK), npopamHBaHHe oHnmeHHoro 3epHa 
BeAyr npH TeMnepaiype echakoh cpeflbi 20-40 ° C. 
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ITpw 3tom 9 corjiacHo H3o6p6T6HHH> 9 BpeMH totobhocth npopameHHoro 3epHa 
peryjiHpyiOT nyreM chhhcghhh hjih noBbiineHHa TeMnepaTypbi hchakoh cpeAM, b 

KOTOpOH HaXO^HTCH 3epHO, OT 10°C flO 40°C. 

IIpH 3tom, corjiacHo H3o6peTem«o, ajih npopaiaHBaHHH 3epH0 noMemaHDT b 
5 acHAKyio cpeAy b cooTHoineHHH He 6ojiee 0,9 Jimpa Ha 1 Kr 3epHa 

IIpH 3tom, corjiacHo H3o5peTeHiiio 9 iipopamHBaHHe 3epHa ocymecTBJunoT 
npH pasHOMepHofi no BceMy oG-teMy npopamHBaeMOro 3epHa TeMneparype. 

IIpH 3T0M, COrJiaCHO H306pCT6HHH> 9 2CHAKyK> Cpe^y, B KOTOpOH HaXOAHJIOCb 

3epHo, nepeA H3MejibneHHeM y^ajiHiOT, a npopocmee 3epHO AonojiHHrejibHO 

10 npOMblBaiOT XOJIO^HOH nHTbCBOH BOAOH. 

IIpH 3tom, corjiacHo H3o6peTeHiiio 7 H3MejibneHHe npopameHHoro 3epHa 
BeAyr ao pa3Mepa nacTHu He 6ojiee 0,4 mm b 3aBHCHMocTH ot BHAa KOHenHoro 
npOAyicra. 

IIpH 3tom, corjiacHo MoSpeTeHHio, 3epH0 nepeA inejiyineHHeM noABepraiOT 
15 npeABapHrejibHOMy paBHOMepHOMy yBJiaacHeHHK) boaoh b ko jinnecTB e ao 6% ot 
Maccbi yBjia^cHaeMoro 3epHa h OTBajiaaeHBaHHio b TeneHne ao 20 MHHyr. 

IIpH stom, corjiacHo H3o6peTeHiiio, b KanecTBe hchakoh cpeAbi Hcnojib3yioT 
acHAKyio cpeAy c 3aAaHHbiMH peuemypOH CBOHCTBaMH. 

IIpH 3tom, corjiacHo H3o6peTeHHio, b KanecTBe 3epHa Hcnojib3yioT 3epHO 
20 nineHHUbi, paen, OBca, hhmchh, coh, KyKypy3bi hjih hx coneTaHHa b 3aAaHHOM 
peueirrypoft cooTHoineHHH KOMnoHeHTOB. 

IIpH 3TOM, COrjiaCHO H306peTeHHM), nOBepXHOCTHyK) OHHCTKy 3epHa pa3HbIX 

3jiajcoBbix KyjibTyp h hx npopaujHBaHHe BeAyr pa3Aejn>HO cooTBeTCTBeHHO 
oco6eHHocT5iM npopamHsaHHH 3epHa KaacAofi H3 3JiaKOBbix KyjibTyp, a nojiyneHHe 

25 3epH0B0H Maccw H3 pa3JiHHHbix 3JiaKOBbix Kyjibiyp b 33A3.HHOM peijeirrypOH 
cooTHoineHHH BeAyr nyreM CMeinHBamiH npopameHHoro 3epHa KaacAofi 3JiaKOBOH 
KyjibTypbi b npouecce H3MejibneHHH hx b 3epHOByio Maccy hjih nyreM CMeinHBaHHH 
3epHOBbix Mace, nojiyneHHbix H3 KaacAOH 3JiaKOBoS KyjiKiypbi. 

YKa3aHHbiH TexHHnecKHH pe3yjibTaT AOCTHraercn SjiaroAapa xoMy, hto b 

30 KOMiuieicre o6opyAOBaHHa ajih npOH3BOACTBa 3epHOBofl Maccbi, coAep^ameM 
MOAynb noBepXHOCTHoft ohhctkh 3epHa, BbinojmeHHbm b BHAe o6opyAOBaHHH ajih 
ohhctkh nosepxHocTH 3epHa h ycrpoHCTBa ajih o^hctkh 3epHa ot npHMeceft, H 
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Moayjife H3MejibHemw 3epHa> BbinojmeHHbiH b BHAe, no Kpaihiefi Mepe, OAHOro 
H3Mejn>HHTejiH 3epHa, comacHO n3o6peTeHHH>, oh ^onoJiHHTejn>HO cHa6aceH 
MOflyjieM npopamHBaHHa 3epHa, BbmojmeHHbiM b BHAe, no KpaifHen Mepe, oahoh 
eMKOCTH, HMeiomefi Ha AHe nep^opnpoBaHHyio AHa^panviy h ctohhbih KpaH mix 
5 cjiHBa 5KHAKOH cpeflbi, CHa6HceHHOfi chctcmoh noAann B03flyxa, o6opyflOBaHHe zym 

OHHCTKH nOBepXHOCTH 3epHa MOflyjIH nOBepXHOCTHOH OHHCTKH 3epHa COAep^KHT 

inejiymHjEbHyio MainHHy, BbinoJiHeHHyio c o6ecneneHHeM bo3mo>khocth chhthh 
HacTHu; noBepxHOCTHoro cjioh iuioaoboh o6ojiohkh 6e3 noBpe^cfleHKw xHajiHHOBoro 
cnon C6MGHHOH o6ojiohkh 3epHa h c coxp aHeHHCM ero 3apoAbima, h ycrpoHCTBO nnx 

10 npOMbiBKH iiob epxHOCTH 3epHa, a H3MejibHHTejib 3epHa BbinojraeH c o6ecneneHneM 
bo3mo^chocth noJiyneHHH MejiKOAHcnepHofi 3epHOBOH Maccbi c TeMnepaiypofi, He 
npeBbiinaiomeH TeMnepaiypy AeHaiypauHH ee 6ejiKa. 

IIpH 3tom, corjiacHo ittoSpeTeHHio, ycrpoHCTBO jsjm ohhctkh 3epHa OT 
npHMeceg BbinojiHeHO b BHAe MHoroKacKaAHoro niApoAHHaMHHecKoro cenapaTopa, 

15 nepBan h nocneAyiomHe cryneHH KOToporo BbinojiHeHbi b BHAe nepejiHBHOH eMKOcra 
c o6ecneneHHeM bo3mo>khocth co3aaHHH Typ6yjieHTHoro noTOKa npoMbiBOHHoft 
boa*>i b nepBoft cryneHH, a nocjieAHaa ero cryneHb BbinojiHeHa b BHAe oca^oHHofi 
eMKOCTH c oTBepcTHeM fljia Bbirpy3KH 3epHa, npH 3tom oca^OHHan eMKOCTb 
BbinojiHeHa c o6ecne*ieHHeM bo3momchocth co3AaHH5i jiaMHHapHoro noTOKa 

20 npoMbiBOHHoft BOflbi h ycTaHOBJieHa c o6ecneneHHeM bo3moechocth ctbikobkh c 
ycrpoHCTBOM nnx npOMbiBKH noBepxHOCTH 3epHa. 

Ilpn stom, corjiacHo H3o6pereHHio, ycrpoficrBo am npOMbiBKH noBepxHocm 
3epHa BbinojiHeHO b BHAe ycraHOBjieHHoro c oSecneneHHeM bo3mo>khocth 3axBaTa 
oceflaiomero b ocaAOHHoft cmkocth npoMbrroro 3epHa HaiaiOHHOro npHBOAHoro 

25 uiHeKa, ycraHOBjieHHoro b Tpy6e, b hedkhch nacTH KOTopoft BbinojiHeHO BxOAHoe 
OTBepcrae, coBMemeHHoe c OTBepcraeM ajm Bbirpy3KH 3epHa ocaAOHHofi Smkocth, a 
b BepxHeft nacre - pa3rpy30HHoe okho jum Bbirpy3KH npoMbiToro 3epHa c 
BbinojiHeHHbiM noA hhm OTBepcrneM c chtom mm oraoAa npoMbiBOHHofi cpeAM no 
3Kejio6y. 

30 Ilpn 3tom, corjiacHo H3o6pereHHK> 9 eMKOCTb ajih npopamHBaHHa 3epHa 

BbraojiHeHa b bhac TpaHcnopTHpyeMoii eMKOcra ajih nopmioHHoro npopamHBaHHH 
3epHa c o6ecneneHHeM bo3mo>khocth ee noAbeMa h onpoKHAbiBamiK npn neperpy3Ke 
npopameHHoro 3epHa. 
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IIpH 3T0M, COrjiaCHO H306peTeHHH), BHyTpeHHM nOBepXHOCTB CTeHKH 

eMKOCTH ajm npopamnsaHUH 3epHa HMeer mctkh rjvi o6i>eMHOro H3MepeHHa 
KOJiHnecTBa 3arpy>KaeMoro jvisl npopamHBamiH 3epHa. 

EpH 3tom, corJiacHO H3o6p6T6HHio 9 MOAyJib npopamHBaHHH 3epHa 
5 AonoJiHirrejibHO cHaSaceH ycTpoficrBOM ajih noAAep^caHHii TeMnepaTypbi 
npopamHBaHHH 3epHa no BceMy o6i>eMy KaacAOH H3 ero eMKOCTefi. 

IIpH 3tom, corjiacHo HraoSpereHHio, ycTpoScTBO ajm noAAep^caHHH 
TeMnepaTypbi npopamHBaHHH 3epHa BbinojiHeHO b BHAe n30TepMHHecKofi KaMepbi 
TyHHejibHoro rana. 

10 npH 3tom, corjiacHo H3o6peTeHHio, cHcreMa noAanH B03Ayxa BbmojiHeHa b 

BHAe cbeMHon ycraHaBJiHBaeMofi b eMKOcra nepeA 3arpy3Kofi 3epHa jjjix 
npopaiAHBaHna nep^opnpoBaHHofi Tpy6icH 3 BbinojmeHHOH c B03MO}KHOCTbio 
noAKjnoHeHHH k ra6KOMy uuiaHry noAann c^caToro B03Ayxa. 

IIpH 3tom, corjiacHo n3o6peTeHHio, cHcreMa noAann B03Ayxa BbinonHeHa b 

15 BHAe CHa6^ceHHoro HaicoHeHHHKOM HaBecHoro ra6Koro nuiaHra noAann cacaToro 
B03Ayxa ot KOMnpeccopa cataToro B03Ayxa k eMKOcrn ajih npopainHBaHHfl. 

IIpH 3tom, corjiacHo H3o6peTeHHM), KOMnjieicr o6opyAOBaHH3i 
AonojiHHTejibHO CHaSaceH pa3rpy30HHO-norpy30HHbiMH ycrpoiiCTBaMH, 
ycraHOBJieHHbiMH b 3aAaHHbix TexHOJiorHnecKHM npoueccoM Mecrax neperpy3KH 

20 3epHa. 

KpOMe Toro, corjiacHo H3o6peTeHHK>, KOJiHnecTBo H3MejibHHTejiefi 3epHa b 
MOAyjie H3Mejn>neHHH 3epHa onpeAeJieHO 3aAaHHbiM o6beMOM npoH3BOACTBa 
3epHOBofi Maccbi H3 npopameHHoro 3epHa b 3aAaHHbiH HHrepBan BpeMeHH 
TexHOJioraHecKoro npoijecca nun oahoto 3aMeca Tecra, nojiynaeMoro H3 3epHOBofi 
25 Maccbi. 

KpOMe Toro, corjiacHo n3o6peTeHHK), npn KOJiHHecTBe H3MejibHHTejieii 3epHa 
b MOAyJie H3MejibHemiH 3epHa 6ojiee oahoto MOAyJib H3MejibneHHH 3epHa 
AonojraHrejibHO cHa6aceH craijHOHapHbiM hjih npHBOAHbiM npoMe^EcyroHHbiM 
GyHKepOM, BbinojmeHHbiM c o6ecneHeHHeM bo3mo2chocth oAHOBpeMeHHoft h/hjih 
30 nocjieAOBaTejibHofi 3arpy3KH H3MejibHHrejieH 3epHa. 

KpoMe Toro, corjiacHo H3o6peTemiio, MOAyJib H3Mejn>neHHH 3epHa 
AonojiHHTejibHO CHa6aceH jieHTOHHbiM hjih mHeKOBbiM TpaHcnopTepoM win c6opa h 
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nocjie^yiomero nepeMemeHHH nojiyneHHofi 3epHOBofi Maccbi. 

KpoMe Toro, corjiacHo H3o6peTeHHK>, M0Ayjn> noBepxHOCTHoi! ohhctkh 
3epHa AonojmHTejDbHO CHa6aceH 6jiokom npeAsapHTejibHoro yBjiaaoieHHa: 3epHa, 
BbinojiHeHHbiM b BHAe TpaHcnoprapyeMofi Smkocth c HaBecHHM nepeMeuuiBaiomHM 
5 opraHOM. 

Yica3aHHbiH TexHHHecKHH pe3yjibTaT AOCTHraerca 6jiaroAapn TOMy, hto b 
H3MejibHMrejie 3epHa, coAepacameM Kopnyc c 3arpy30HHofi KaMepoii b BepxHeg ero 
nacTH h c oTBCpcracM juix OTBOfla echakoh <|>paKUHH B HtDKHefi ero HaCTH, 
npHBOOTofi noflaiomHH mHeK h H3MejibHaiomee npHcnoco6jieHHe, Bjoao^aiomee 

10 peniencH h pa3MemeHHbie Me^y hhmh jionacTHbie Ho^cn-HarHeraTejiH, 
32iKpenjieHHbie Ha Bajiy npHBOAHoro noAaiomero inHeica, coraacHO H3o6peTeHHio ? 
Kaacflaa jionacn> HOHca-HarHeraTejw: HMeer o6pameHHbie k peinencaM peacymne 
roJiOBKH, KaaeAaa m KOTopbix BbicTynaer b cropoHy cooTBercTByiomeH pemericH h 
KOHTaicrapyeT c HeS, h Teno c HarHeraTejibHbiMH iuiockocthmh, npH stom 

15 noBepxHOCTH npoTHBonojioacHbix cropoH jionacra, o6pameHHbie k 
cooTBCTCTByiomHM peinencaM, BbinojiHeHbi noBepHyTbiMH OTHOCHrejibHo Apyr Apyra 
Ha 180° BOKpyr npoAOJibHoii och jionacrn, a HanpaBJieHHe yBejiHneHHH paccroaHHH 
Me^cAy peinerKofl h HarHeraTejibHoif njiocKOCTbio Tejia jionacra h HanpaBJieHHe 
BpamemiH niHeica npn BHAe co cropoHbi BbixoAa 3epHOBofi Maccbi coBna^aiOT. 

20 IlpH 3T0M, COrjiaCHO H3o6pCTCHHM)j OTBepCTHe ZUM OTBO^a >KHAKOH <J)paKIJHH 

pa3MemeHO HanpoTHB 3arpy3o*moH KaMepbi. 

IlpH 3tom, corjiaCHO H3o6peTeHHH) ) Ha BHyrpeHHeH noBepxHOCTH Kopnyca 

BbmojiHeHbi Bbicrynbi, pa3MeujeHHbie b oceBOM HanpaBneHHH muiHHApa Kopnyca ajih 

BocnpeiwTCTBOBaHHK BpameHHio 3epHa OTHOcureJibHO Kopnyca. 
25 IlpH 3tom, corJiacHo H3o6peTeHHio, H3MejibHaiomee npHcnoco6jieHHe MoaeeT 

6birb BbinojiHeHO c yBejiHHeHHeM KOJinnecTBa Jionacrefi HOHca-HarHeraTejia c 

yMeHbineHHeM pa3Mepa OTBepcnm peinerioi npn yBejiHneHHH hx nncjia no Mepe 

yflajieHHH ot noAaiomero inHeica. 

IlpH 3tom, corjiacHo H3o5peTeHnio 9 H3Mejn>Haiomee npHcnoco6jieHHe HMeer 
30 ot 2 ao 9 cryneHefi H3MejibneHHH b 3aBHCHMOcrH ot 3aAaHHofi creneHH n3MejibneHHH 

3epHOBOH Maccbi. 

Ilpn stom, corjiacHo n3o6peTeHHio, peinencH KQMejibnaiomero 
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npHcnoco6jieHHH hmciot OTBepcrafl, ocb mropbix pacnojioaceHa noa yrjioM 90-45° k 
noBepxHocTH peuiexKH. 

Bmchoh oTJiHHHrejibHofi oco6eHHOCTbio 3anBjieHHoro cnocoGa npoH3BOACTBa 
3epHOBOH Maccbi HBJiaercH to, hto fljia npopamnBaHira Hcnojib3yK>T Bbi3peBinee 

5 OHHmeHHoe 3epHO c coxpaHeHHoft ceMeHHofi o6ojiohkoh h c HenoBpe^eHHbiM ee 
xHajiHHOBMM cjioeM, T.e. cnoco6Hoe k npopacraHHio, nprneM npopanjHBaHHe 3epHa 
Be^yr b acHflKofi cpeae npH no^ane B03flyxa b npopamHBaeMoe 3epHO, npn stom 
npopamHBaHHe 3epHa Be^yT ^o flocTHaceHHfl 3epHOM BjiaacHOCTH He MeHee 38% h 
khcjiothocth acHflKoS cpeflbi c pH=3,4-6 ao Hanajia craflHH HHreHCHBHoro 

10 yMeHbineHHH KJieftKOBHHbi, Koraa coaepacaHHe kjichkobkhh b npopamHBaeMOM 3epHe 
HannHaer pe3K0 na^aTb mrace 10% ao 30 - 50% ot ee coAep^caHHH b hcxoahom 
3epHe, T.e. 6ojiee 20% 3a TeicymHe cyncH. TaKHM o6pa30M, onpeAejieHbi KpHTepHH, 
co6jnoAeHHe KOTopbix no3BOJiaeT maemio MOjiennpoBarh npHpoflHbift npouecc 
npopamHBaHHH 3epHa b HCKyccrBeHHbix ycjioBHax h peryjinpoBaTb cooTHoineirae 

15 Me^ny creneHbio noBbiineHHH GHOjiormecKHx cbohctb 3epHa, Bbi3BaHHoro 
aKTHBH3auHefi 3apoflbiuia b cbh3h c nOMemeHHeM ero b cooTBercrByiomyio cpe^y, h 
CTeneHbK) coxpaHeHna 3epHOM xjre6oneKapHbix cbohctb, onpeflejraeMbix creneHbio 
coxpaHeHHK npopamHBaeMbiM 3epHOM KJie&coBHHbi. HcnoJib30BaHHe Bbi3peBinero 
3epHa o6ycjiOBjieHo TeM, mto y 6ojibinHHCTBa xjieGHbix 3jiaicoB cBe^cey6paHHoe 3epHo 

20 He npopacTaer b Tenemie HecKOJibKHx He^ejib hjih MecHijeB, TaK KaK b 3to Bpeivm 
3epHo Haxo^HTCH Ha CTa#HH TaK Ha3biBaeMoro «nocjiey6opoHHoro co3peBaHHa». H 
TOJibKO nocjie npoxo^KaeHHH Bcex npoueccoB «nocjiey6opOHHoro co3peBaHHH» 
3epHo cMO^cer npopacTH. 

Hcnojib30BaHHe 3epHa c coxpaHeHHOH ceMeHHofi oGojiohkoh h c 

25 HenoBpeTOeHHbiM ee xnaJiHHOBbiM cjioeM Bbi3BaHO TeM, hto ochobheh pojib 
njiOAOBOH h ceMeHHofi o6ojioHeK coctoht b npeaoxpaHeHHH 3HflocnepMa h 
3apoflbima ot BHennrnx B03fleiicTBHH. OflHaKO bo speM$i y6opKH 3epHa, noflroroBKH 
ero k xpaHeHHio, a Taioiee npH noBepxHOCTHoii ero OHHcnee npOHCxoflirr 
noBpe^eHHe 3epHa: MexararaecKoe, XHMnnecKoe, MHKpoGHOJiorHnecKoe. 3th 

30 noBpe^caeHHH npHBOflHT k HapyineHmo h xnaJiHHOBoro cjioh, TaK Ha3biBaeMOH 
boaoctohkoh MeM6paHbi, KOTopaa aeiicTByfl KaK 6HOJiorHHecKaa MeM6paHa, He 
nponycicaeT BOfly b 3H«ocnepM h TaKHM o6pa30M npefloxpaHaer pe3epBHbie 
rarraTejibHbie BemecrBa ot npeacaeBpeMeHHOH nopHH npH cjiynaiiHOM yBJiaacHemiH 



WO 02/22268 



PCT/RU00/00360 



3epHa. HMeHHO BOflocrofiKaa MeM6paHa h peryjmpyer npoijeccbi, npoHcxoflamne b 
3apoflbirae h b aimocnepMe npH npopamHBaHHH 3epHa: nepBOHanajibHaa Bnara, 
nonaaaiomaH b 3epHO, npeacae Bcero flOJDKHa nonacrb hmchho b 3apoflMineByio 
nacrb, h 3apoAbnn aojiaceH HanaTb aKTHBH3npoBaTbCH. 

5 B cjiynae ace HapymeHHH boaoctohkoh MeM6paHbi, xapaicrepHbiM npH3HaicoM 

nero aBJiaerca Ha6yxaHHe 3epHa H3-3a Ha6npaHiM BJiara, npoijeccbi b 3epHe noiwyr 
coBceM b apyroM HanpasjieHHH: npeame, hcm 3apoabiin HaMHer aKTHBH3npoBaTbCfl h 
6HOJiorHHecKH pa3BHBaTbCfl, HanHercH rcmpojiH3 KpaxMajia h 6ejuca H3 SHsocnepMa h 
ajiefipoHOBoro cjioh. EcrecxBeHHO h nnraTejibHbie cBoftcrBa 3Toro 3epHa 6yjsyr 

10 ^pyrHMH. 

npH Hcno jn>3 OBaHHH Bbi3peBinero 3epHa c coxpaHeHHofi ceMeHHofi 
060JIOHKOH H C HenOBpe^CAeHHblM XHaJIHHOBHM cjioeM (boaoctohkoh MeM6paHOH), 
6HOJioranecKHe npoijeccbi aicraBH3aijHH 3apoflbiina 3epHa, HanHHaioTCH #o roro, KaK 
HaHHHaercH rHApojim KpaxMajia h 6ejiKa stmocnepMa, T.e. npouecc npopamHBaHHH 

15 3epHa nojiynaeTCii TaicuM, KaK oh 3ajio^ceH npHpoaoft. KoHenHbiS npoflyicr, 
noJiynaeMbifi c ncnojib30BaHHeM 3epH0B0H Maccw m npopameHHoro 3epHa 
xapaKTepH3yercs yBejraneHHbiM coflepacairaeM 6ejnca b cpe^HeM Ha 10-20% (b 
3aBHCHMOCTH ot ncxoAHoro cbipM h BH^a cpaBHHBacMoro KOHeHHoro npoayiera) 3a 
cner BKJUOHeHH* BbicoKOKanecTBeHHoro 6ejiKa 3apoflbiina h ajieSpoHOBoro cjioh, a 

20 Taicxce noBbiineHHbiM KanecTBOM aMHHOKHCJioTHoro cocTaBa 6ejnca, IIo aaHHbiM 
Hccjie^oBaHUH co^ep^aHHe HesaMeHHMbix aMHHOKHCJiOT b 6ejiKe KOHeHHoro 
npo^tyicra, H3roTOBjieHHoro no aaHHOMy n3o6pereHHK>, Bbiuie Ha 10-20% b 

CpaBHCHHH C TpaaHIJHOHHblMH npOflyKTaMH no TaKHM OCHOBHbIM aMHHOKHCJIOTaM, 

KaK jih3hh, mgthohhh, TpeoHHH, a no TpHirro^aHy - Ha nOpflflOK. 

25 KoHeHHbift npoayicr, nojiynaeMbra c Hcnojib30BaHHeM 3epHOB0H Maccbi H3 

npopameHHoro 3epHa, xapaicreprayeTCH noBbimeHHbiM co^ep^aHHeM KOMiuieKca 
BHraMHHOB rpynnbi B, PP h apyrax, MHKp03JieMeHTOB (uhhk, Kajinfl, aeejie3o h jap.) b 
cpeflHeM Ha 20-40% no cpaBHCHHK) c TpaamjHOHHbiM kohchhom npoayieroM, a 
BaacHenmero BHraMHHa E, coflepacanjerocH b Sojimhoh KomjeHTpatjHH b npHpoae 

30 HMeHHO b 3apoAbnne 3epHa, - 6ojiee, HeM Ha 80%. 

CoBpeMeHHbiMH HccjieAOBaHHHMH aoKa3aHa Ba^cHan $yHKimoHajn>Ha« pojib 
immeBofi KJierqaTKH ((Jm6pOB) ajih opraHH3Ma nejiOBeKa. <3>H6pbi, Hanpimep, 
oGecneHHBaiOT cwrocrb, nrpaiOT pojib cop6eHTOB, cBfl3biBafl coaepacamHeca b name 
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xojiecrepoji, KamjeporeHbi, caxap h t.a., BbiBoaa hx h3 opraHH3Ma h noHHHcaa hx 

ypOBeHb B KpOBH. MHHHMajIbHO peKOMCHflyeMOe KOJIHHeCTBO 4> H 6pOB b pauHOHe 

nHTaHHH B3pocjioro nejiOBeKa cocraBjiaer 30 rpaMM b aeHb. 3to 03HanaeT, hto mm 
o6ecneneHHa 3to3 iiotpc6hocth B3pocjioro nejiOBeica HeoGxoflHMO cbecTb, 
5 HanpHMep, 3 kt TpaflHijHOHHoro Gejioro xjie6a. Cpe^HHM Me ypoBHeM noTpeSjieHHa 
xjie6a bo mhothx pa3BHTbix crpaHax hbjihctch 100 -200 rpaMM b js&Hb. 

H3BCCTHO, HTO TpaflHIJHOHHblH 6ejIbIH XJie6 H3 MyKH COflep^fCHT 0,1 -1% 

4>H6pOB, Tax Ha3biBaeMbra nojiH03epHHCTbifi xjieS, nojiyneHHbiH H3 ueJibHoro 
MOJioToro cyxoro 3epHa, HanpuMep, xjie6 «rpaxaM» coAepaarr 8,6 % <J)H6pOB. IIo 
10 aaHHbiM HCCJieflOBaHHfl b npoflyicrax H3 nojiyneHHofi no aaHHOMy H3o6peTeHHK> 
3epHOBOH Maccbi co^ep^caHHe KJierqaTKH cocraBJwer CBbiine 12% ot o6meft Maccbi 
npoayicra. 

IIOJI^eHHe 3epHOBOH MaCCbl C 3aflaHHbIMH CBOHCTBaMH B othhom 

n3o6p ercHHH o6ecneHHBaercH, BO-nepBbix, nojiyneHHeM fleftcTBHrejibHo 
15 npopameHHoro 3epHa, npuneM ao 3a^aHHOH craflHH npopamHBaHHfl, 
xapaiorepH3yeMOH, c ootoh ctopohh, MaKCHMajibHbiM noBbiineHHeM 6HOJiorHHecKofi 
aKTHBHOcra 3apoflbiina h caMoro 3epHa, a c apyrofi cTopOHbi, coxpaHeHHeM Tex 
cbohctb h xapaicrepHCTHK 3epHa (coaepacaHne KJieifrcoBHHbi, KpaxMajia, 6ejiKa), 
KOTopbie o6ecneMHBaK)T nojiyneraie bbicokhx opraHOJienTHnecKHX noKa3aTeJieft 
20 KOHeHHoro npo^yicra H3 nonyneHHoro npopameHHoro 3epHa, a BO-BTOpbix, 
AocTH^ceHHe no BceMy o6i>eMy npopameHHoro 3epHa, noajieacamero nepepa6oTKe 
fljia OAHoro 3aMeca Tecra, o#HHaicoBOH cra^HH 6HOJiorHHecKoft aKTHBH3auHH 3epHa b 
npoijecce npopamHBaHHH, hto h o6ecnenHBaer craStuibHocTb KaK 3aaaHHbix cbohctb 
3epHOBoS Maccbi ot napTHH k napraH, TaK h scefi napran H3roTOBjieHHoro H3 3toh 
25 3epHOBoft Maccbi KOHeHHoro npoflyiera. 

OCHOBHblMH OTJIHHHTeJIbHblMH npH3HaKaMH 3 aHB JieHHOrO KOMnjieKTa 

oGopyflOBaHna ajia npoH3BOflCTBa 3epHOBOH Maccbi flBjiaercfl to, hto, BO-nepBbix, 

nOHBHJiaCb B03MOECHOCTb C03flaTb yCJIOBHH JSflK fleHCTBHTeJIbHOrO npopamHBaHHJi 

3epHa, T.e. o6ecneHHTb aocryn B03flyxa Brjiy6b Maccbi MOKporo 3epHa b npoijecce 
30 ero npopamHBaHHH, t.k. npHcyrcrBHe B03ayxa flBjinercH oahhm H3 o6n3aTejibHbix 
ycjiOBHfi npopacraHHH 3epHa, hto oco6eHHO bzokho «jm npOH3BO£CTBa KOHenHoro 
npoayicra b npoMbnnjieHHbix KOJiHHecrBax, HanpHMep, 3epHOsoro xjie6a H3 
npopameHHoro 3epHa b KOJinnecrBe 5-10 tohh b aeHb h 6ojiee. Bo-BTOpbix, co3aaHHe 



WO 02/22268 PCT/RU00/00360 

14 

onTHMaribHMx ycjiOBHH fljia npopacraHHH 3epHa, oothekobbix no Bcefi ero Macce, 
no3BOJiaer o6ecne*mTb b npouiecce npopanjHBaHHfl oflHOBpeMeHHocrb npoTeKamia 
6noxHMHHecKHX npoijeccoB, npoHCXOflamnx b 3epHe npH npopacraHHH, T.e. 
o^HHaKOByio h 3a^aHHyio creneHb 6HOJiornHecKOH skthb hocth ocHOBHbix 

5 cocraBJMiomHx crpyicrypy 3epHa - 3apoflbima h 3HflocnepMa c 6ejiKOBHM 
ajiefipoHOBMM cjioeM, hto no3BOJiaer rapairoipoBaTb craGiuibHoe KanecrBO icax 
3epHOBoS Maccw, xaK h KOHenHoro npoayicra, H3roTOBjieHHoro H3 stoh Maccbi. 

MejiKOflHcnepcHOCTb 3epHOBofi Maccbi, nojiynaeMaa npn H3MejibneHHH 
npopameHHoro 3epHa no pa3Mepa HacrHij He 6ojiee 0,4 mm, tcm 6ojiee b peaeHMe, 

10 npe^OTBpamaiomeM HarpeB 3epHOBOH Maccw bo BpeMa H3MejibHeHHH ao 
TeMnepaTypbi, Bbi3biBaiomeH fleHaiypamno 6ejiKa 3epHOBofi Maccw h ee cneicaHHe, 
o6ecneHHBaer nojiyneHHe bhcokhx opraHOJierrrHHecKnx noKasarejieft KOHenHoro 
npoflyicra, a Taidce yBejiHHHBaer o6beM h copGnpyiomne CBoficrBa nnmeBofi 
KJiernaTKH 3a cner 6ojibinoro KOJinnecTBa pa3opBaHHbix nmneBbix bojiokoh, 

15 nojiynaeMbiK npn H3Mejn>HeHHH 3epHOBoS Maccbi. 

IIpeflBapHTejibHaH noBepxHOCTHan OHHCTica 3epHa inejiyineHHeM 6e3 
HapyineHHH uejiocTHOcra xnajiHHOBoro cnox ceMeHHofi o6ojiohkh nepe# ero 
npopamHBaHHeM cnoco6cTByeT noBbiineHmo MejiKOflHcnepcTHocra nojiynaeMOH 
3epHOBOH Maccbi, a Taicace HanpaMyio BjiHHer Ha yjiynineHHe BKyca h apyrax 

20 opraHOJieirrnHecKHx noKasarejiefi KOHe^Horo npoflyicra, tsk Kaic pa3pyinaer h y^ajineT 
o6pa30BaBineeca Ha noBepXHoara co3peBmero 3epHa BOCKOBHAHoe noKpbirae 
HapyxcHOro cjioa iuioaoboh o5ojiohkh, KOTOpoe He OHHmaercH npH npOMbiBKe 3epHa 

BO£OH. 

Hcnojib30BaHHe ace hoboh KOHcrpyKijHH H3MejibHHTejra 3epHa no3BOjiaeT 
25 o6ecneHHTb 3aaaHHyio rexHOjiorewecKHM npoijeccoM creneHb flHcnepcHOCTH 
nojiynaeMoS 3epHOBoif Maccbi h HCKjnoraTb ee Harpes CBbinie 40°C. 3to b cboio 
onepeflb no3Bojwer oSecnenHTb 3aaaHHbie CBoiicTBa 3epHOBofi Maccbi, b tom HHCue 
coxpaHHTb ee 6ejiKOByK> cocraBjiHiomyio, h reu caMbiM noBHCHTb 
opraHOJienTHHecKHe noica3aTejiH KOHenHoro npoayiera, a b cjiynae nporoBOflcraa 
30 MaKapoHHbix mj&nim npocro o6ecneHHTb B03MoacHocrb hx nojiyqeHHH. KpoMe toto, 

HCnOJIb30BaHHe HOBOH KOHCTpyKimH H3MejBbHHTeJXK 3epHa nO3B0JIHeT OTBOAHTb 

H3JinmHK)K) xcuflKOCTb, HecB£3aHHyio npopameHHbiM 3epHOM, c nem>K> HeAonymemw 
nepeyBJia^cHeHHH 3epHOBOH Maccbi, hto ynywaer opraHOJieirrHHecKHe noKa3aTejra, a 



WO 02/22268 



PCT/RU00/00360 



b cjiynae npoH3BO£CTBa MaKapoHHbix H3flejin& HenocpeacTBeHHO BJinaer Ha 
B03MoacHOCTb hx nojiyneHUH H3 npopameHHoro 3epHa, 

TaKHM o6pa30M, flOCTHraerca yica3aHHbiH KOMnneKCHbra TexHHHecKHfi 
pe3yjii>TaT - nojiyneHHe b npOMbimjieHHBix KOJinnecTBax 3epHOBoft Maccbi H3 
5 npopameHHoro 3epHa co cra6iijibHbiMH ot napTHH k napTHH 3a^aHHbiMH CBOHCTBaMH, 
c noBbiineHHofi irameBOH h 6HOJiorHHecKOH ueHHOcrbio h bbicokhmh 
opraHOJienTHHecKHMH noica3aTejuiMH npoH3Be^eHHoro H3 Hee KOHenHoro npoflyicra. 

KpaTKoe onncaHHe nepTe^cefi 
H3o6pereHHe nosiCHfleTcsi onncaHHeM npHMepa ero BbinojiHCHHH co ccbijncaMH 
10 Ha conpoBoacaaiomHe nepTeacH, Ha KOTopbix: 

Ha (Jmr. 1 cxeMaTHHecKH H3o6paaceH komiuickt o6opyaoBaHHH ajih nojiyneHHJi 
3epHOBofi Maccbi; 

Ha <f)Hi\ 2 - nocjieAOBarejibHO ycTaHOBjieHHbie uiejiyinHJibHaa MainHHa 
6e3y«apHoro fleficTBHH (b pa3pe3e), cxeMa ycrpoHCTBa ana ohhctkh 3epHa ot 
1 5 npHMeceft h cxeivia ycTpoficTBa win npOMbiBKH noBepXHOCTH 3epHa; 
Ha 4>Hr.3 - o6mHH bha H3MejibHHTejia 3epHa ( b pa3pe3e); 
Ha <f>Hi\4 - ceneHHe A- A <|)hi\3 (jionacTHOK HOac-HaraeraTejib); 
Ha <J)Hr.5 - ceneHHe B <j)Hi\4 (<J)opMa ceneHHH jionacra Hoaca-HarHeraTejifl); 
Ha 4>Hr.6 - CHcreMa noflBojja B03^yxa (o6mHH bha); 
20 Ha 4>hi\7 - cHCTeMa noflBOfla B03flyxa (bha CBepxy); 

Ha (J>ht.8 -H30TepMH^ecKan KaMepa c noMeujeHHOH b Hee eMKOCTbio ajih 
npopamHBaHHH 3epHa h c CHcrreMOH noflBOfla B03^yxa (b pa3pe3e). 

JlynuiHH BapnaHT ocymecTBjieHH* H3 o 6p ercHUH 
CBeaeHHJi, notfTBepacnaiomHe B03M05KHocxb ocymecrBJieHHH H3o6pereHHH 
25 3aKJiK>HaiOTCJi b cjieayiomeM. 

Jifisi ocyujecTBJieHHH 3aaBJieHHoro cnoco6a npoH3BOACTBa 3epHOBofi Maccbi b 
KanecxBe 3epHa MOKer 6brn> Hcnojn>30BaHo 3epHO nmeHHijbi mhttchx hjih TBepA*>*x 
coproB, 3epHO paoi, a TaioKe hx CMecb b nponopurax, onpeaejiaeMbix peijeirrypoH, 
noBepxHocTHyio OHHCTKy h npopamHBaHHe KOTopbix Be^yr pa3flenbH0 
30 napajLJiejibHbiMH noTOKaMH c yneroM oco6eHHocreH aicrHB H3 aijHH 3apo,nbiina 3epHa 

Ka^CflOrO H3 KOMnOHeHTOB. 

KojiHHecTBeHHoe cooTHomeHHe npopameHHbix 3epeH mneHHijbi h pacH Moacer 
6brn> b AHana30He ot 90:10% jjo 10:90%. C tohkh ace 3peHHH o6ecneneHHH 
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MaiccHMajibHofi irameBofi qeHHOcra 3epHOBoft Maccbi fljw H3roTOBjieHHH KOHe^Horo 
npOAyKTa, Hanppoviep, 3epHOBoro xne6a, H3 npopameHHoro 3epHa, h b Hacraocra, 
nojiyneHHH Han6ojiee KanecTBeHHoro 6ejiKa h ero aMHHOKHCJioTHoro cocraBa, 
oirrHMajibHMM cooTHOiueHHCM 3epHa nineHHijbi h p^ch aBJiaerca 70:30%. 

5 ^onycKaiOTCH pa3JiHHHbie ro&bbkh m 3epeH coh, neneBHijbi, noflcojiHenHHica, 
jiecHoro opexa h flpyrax pacreHHH h TpaB. 

Cnoco6 ocymecTBjwioT b cjieztyiomeii nocjie^oBaTejibHOCTH. 
B KanecTBe 3epHa Bbi6HpaioT BbBpeBinee 3epHo c ceMeHHofl o6ojiohkoh h c 
HenoBpe^eHHbiM ee XHaJiHHOBbiM cnoeM. 

10 nocryriHBfflee 3epHO ninemmBX, pra, jih6o hx cMecb noflsepraiOT 

noBepxHOCTHofi OHHcnce CHanana niejiyinemieM 6e3y#apHbiM cnoco6oM co chstthgm 
nacTH noBepxHOCTHoro cjioh iuioaoboh o6ojiohkh 3epHa b KOJiprcecTBe no 5% or 
nepBOHa^ajibHofi Maccw 3epHa, a 3areM npOTOHHofi boaoh b rHApoAHHaMnnecicoM 
cenaparope. npeAnoHTHTejibHbiM hbjihctch CHjrrae 1,5% ot nepBOHananbHOH Maccbi 

15 3epHa. 

JJjm C03flaHiw 6ojiee maAfliAHX ycjiOBHH npn noBepxHOCTHoft ohhctkc Ha 
inejiyinHJibHbix ManiHHax 6e3y«apHoro AeftcTBHH nepeA inejiymeHHeM 3epHO moecho 
npeABapurejibHO yBjiaacmrrb boaoh b KOJinnecTBe ao 6% (npeAnoHTHTejibHbiM 
HBjiHeTCH 4%) ot Maccbi j^BjiaKHaeMoro 3epHa h OTBajia^cHBaTb b TeneHHe 10-20 
20 MiiHyr. 

OHHmeHHoe ot MHHepaJibHbix h opraHHHecKHX npHMecefi 3epHO 3ajiHBaiOT 
^khakoh cpe^OH, ucxom H3 cooTHOineHHW He 6oJiee 0,9 Jimpa (npeAnoHTHTejibHbiM 
aBjraerai 0,7 jimpa) Ha 1 Kr 3epHa.. B Kanecrse >kh#koh cpe^Bi Hcnojn>3yK>T acHAKyio 
cpe#y c 3aAaHHbiMH peueirrypofi CBoflcTBaMH. 

25 JSflK npopamHBaraw k 3epHy noflaioT B03«yx. ripopamHBaHHe 3epHa 

ocymeCTBjiaioT npH paBHOMepHOfi no BceMy o&beMy npopaiAHBaeMoro 3epHa 
TeMnepaiype >khakoh cpeAM 20-40 ° C ao aocth^kchhh 3epHOM BJiaacHOcra He MeHee 
38% h khcjiothocth echakoh cpe^M pH=3,4-6 ao Hanajia crraAHH HirreHCHBHoro 
rHApojima KpaxMana h 6ejnca 3epHa. Taic, HanpHMep, BpeMa npopamnBaHHH 3epHa 

30 nmeHHUw mhtkhx copTOB cocraBJiHer ao 36 nacoB, npeAnoHTHTejibHbiM HBjiaercs 24 
naca, ajih 3epHa nnieHHijbi TBepAbix coproB - ao 48 nacoB, np e^noHTHTe jibHbiM 
HBjiHerca 36 naca, msi 3epHa pym - ao 24 qacoB, npeAnoHTHTejibHbiM flBjraercH 14 
nacoB. 
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IIoa npopamraaHHeM noHHMaercn TaKan crenem> ero 6HOjiorHHecKoft 
aKTHBH3aizHH, npH KOTOpofi nojiHOCTbio aKTHBH3HpyeTCH 3apoflbmi H Ha h6m 
iiohbjihctch 6ejiaa Tonxa (poctok), Bupjauan noa MHicpocKonoM, npH stom 3epHO 
Ha6upaeT kojihhcctbo Bjiara He MeHee 38% h HaSyxaer, HanHHaeTCH (J)opMHpoBaHHe 

5 KOpHH, ho npH 3tom eme He HanajiCH HHTeHCHBHbifi npoijecc rvyxponma. KpaxMajia 
3H^ocnepMa h 6ejnca ajieftpoHOBoro cjioa, T.e. xjie6oneKapHbie CBoftcTBa 3epHa He 
yxy^inaiOTCH ao KpHTHraecKoro ypoBHa, Koraa pe3KO CHH^caeTCH co/jepacaHHe 
KJiefiKOBHHbi b 3epHe. 3Ta CTa^HH npopacraHUH 3epHa, HanpHMep, rjw matkoPl 
nmemmbi, onpeflejiaercH coBOKynHbiM noKa3aTeneM flo ctpdkchhh BJiaacHocrra 3epHa 

10 He MeHee 38%, khcjiothocth ^ch^koh cpe^bi pH=3,4-6, BpeMeHeM npopamHBaHHH 
3epHa npH TeMneparype 25-40°C - 19 -35 nacoB h yMeHbmeHneM KOJiHnecTBa 
KJiefiKOBHHbi He 6ojiee, hqm Ha 10 % ot HanajibHoro coaepacaHHa b cyxoM 3epHe. 

3Ty craflHio (cocrroHHHe) npopameHHoro 3epHa mohcho onpe^eJiHTb 
ycKOp eHHbiM 3MnnpHHecKHM ny-reM - HaacaTHeM Ha6yxuiero 3epHa RByMx naiihiiaMH 

15 6e3 npHjio^ceHHa oco6bix ycHjraft, npH 3tom AOBe^eHHoe #o 3aaaHHOH kohahijhh 
npopamHBaeMoe 3epH0 Jieneo cnmomHBaercfl h H3 Hero BbiCKaKHBaer 3apoflbiiii 
BMecTe c Bjia^cHofi Maccofi 3HflocnepMa 6ejioro ijBera. 

B 3to BpeMH BaMCHefiiuHH noKa3aTeJib - coaepacaHHe Kjie&coBHHbi 3epHa, 
onpeflenHiomHH B03MOHCHOcn> nojiyneHHH KOHe^Horo npoflyicra H3 npopameHHoro 

20 3epHa, HanpHMep, 3epHOBoro xjie6a c bmcokhmh opraHOjierrranecKHMH 
noKa3aTejiHMH, - eme He yMeHbinnjica 3HaMHrejibHO. Tax, ajih innpoKO npHMeHneMofi 
xjie6oneKapHofi nmeHm^bi c co#epacaHHeM KJiefiKOBHHbi 22 -23% KOHeij craaHH 
npopaniHBaHHH 3epHa onpeflejiaercfl co^epacaHHeM KJiefiKOBHHbi He MeHee 20%, hto 
HBJiaeTCH npaKTHHecKH MHHHMajibHbiM ypOBHeM, npH kotopom eme MOHCHO nOJiyHHTb 

25 KOHeHHbifi npo^Kr 6e3 pa3JiHHHbix Ao6aBOK, yjiynuiaiomHe opraHOJieirrnHecKHe 
nOKa3aTenH KOHeHHoro npoayicra, 

BpeMH totobhocth npopameHHoro 3epHa moecho peryjinpoBaTb nyTeM 
CHH^ceHHa hjih noBbiineHHH TeMnepaTypbi ^ch^koh cpeflbi, b Koropofi HaxoflHTM 
3epHo, ot 10°C ro 40°C: ajei 3aMeajieHHH npouecca npopamHBaHHH 3epHO 3anHBaioT 

30 BOflofi c TeMnepaTypofi 10-12°C, ajih ycKopeHHa - c TeMnepaTypoft no 40°C . 

3KHAKyK> cpeay, b KOTopofi Haxo;muiocb 3epHO, nepefl H3MejibHeHneM 
yaajunoT, a npopocmee 3epHO flonojmirrejibHo npoMbisaioT xojioehoh nHTbeBofi 

BOflOfi. 
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nojiynaiOT 3epHOByio Maccy nyreM H3MejibneHHH npopameHHoro 3epHa #o 
pa3Mepa HacrHu He 6ojiee 0,4 mm b 3aBHCHMOcra ot B*ma KOHeHHoro npojjyicra npn 
reMnepaType, He npeBbunaioiqeH TeMneparypy aeHarypauHH 6ejiKa nojiynaeMOH 
3epHOBofi Maccbi, T.e. 40°C. MaKCHMajibHbiM pa3MepoM nacrim 3epHOBofi Maccbi ejih 
5 H3roTOBJieHHH Maxap OHHbix H3flejiHH HBjiaerca ro 0,3 mm, a ajih npoH3BOflcrBa 
xjie6o6yjiOHHbix mneimvi - 0,4 mm. 

nojiyneHHe 3epHOBofl Maccbi H3 pa3JiHHHbix 3JiaKOBbix KyjibTyp Beayr nyreM 
CMentHBaHHH b 3aaaHHOM cooTHomeHHH npopameHHoro 3epHa Kaacfloft 3JiaKOBOH 
KyjibTypbi b npouecce H3MejibHeHHH hx b 3epHOByio Maccy hjih nyreM CMeinHBamra b 
10 3aAaHHOM cooTHomeHHH 3epHOBbix Mace, nojiyneHHbix H3 Kaacaofi 3JiaKOBofl 
KyjibTypbi. 

3aHBjieHHbiH cnoco6 np oh3bo ACTBa 3epHOBoS Maccbi ocymecTBjinercH c 
noMombio KOMiuieicra o6opy«oBaHH5i ajih npoH3BOACTBa 3epHOBoB Maccbi, 
coaepacamero ycraHOBjieHHbie no xojsy TexHOJiorHnecKoro npoijecca Moayjib 1 

15 noBepxHOCTHOH ohhctkh 3epHa, MOAyjn> 2 npopamHBaHHH 3epHa, Moayjib 3 
H3MejibneHHH 3epHa h pa3ipy30HHo-norpy30HHbie ycrpoHCTBa 4 (<J>ht.1). 

Moflyjib l noBepxHOCTHOH ohhctkh 3epHa BbinojiHeH b bhjiq o6opy^OBaHHH 
fljia ohhctkh noBepxHocrH 3epHa, KOTopoe coflepaorr mejiyniHjibHyio MauiHHy 5, 
BbraojiHeHHyK> c oSecnenemieM bo3mo3khocth chhthh nacrHij noBepxHocraoro cjio>i 

20 iuio^oboh o6ojiohkh 6e3 noBpe^ECAeHHH utejiocraocTH xnajiHHOBoro cjioh ceMeHHofi 
o6ojiohkh 3epHa h c coxpaHeHHeM ero 3apoflbiina, h ycrpoficxBO 6 jjjw npoMbiBKH 
noBepxHocrH 3epHa, h ycrpoHCTBa 7 mm ohhctkh 3epHa ot npHMecefi, 
ycTaHOBjieHHoro nocne inejiymnjibHOH ManiHHOH 5. 

UlejiyinHjibHaa MamHHa 5, HanpHMep, 6e3yaapHoro flencTBHa, Mo^cer 6brn> 

25 BbinojiHeHa b BH#e i^HJiHH^pHHecKoro Kopnyca 8, cocronmero H3 nocjieaoBaTejibHO 
pacnojio^ceHHbix coo6maiomHxcH npneMHoro 6yHKepa 9, pa6onefi 10 nojiocrn h 
acnHpaitfioHHOH 11 nojiocTH, HMeiomefi ropJiOBHHy 12 ajih noAKjnoHeHira k BHenraeft 
acnnpai^HOHHOH cern h pa3rpy30HHoe OTBepcrae 13 (<J>ht.2). B Kopnyce 
inejiyinHJibHofi MauiHHbi 5 Tpaj^mnoHHbiM cnocoSoM nocpe«cTBOM, HanpHMep, 

30 noflumnHHKOB KaneHHH, pa3MemeH npHBOAHofi Ban, coctoh^hh H3 aceenco 
coeflHHeHHbix Me^rry co6oh noaaiomero mHeKa 14, pa3MemeHHoro b npaeMHOM 
6yHKepe 9, h poropa, npoflOJibHbie Jionacra 15 Koroporo pa3Memem>i b pa6onefi 10 
nojiocm. Me^cfly pa6oneg 10 nonocTbio h acnnpamiOHHOH 11 nojiocrbio 
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ycraHOBJieHa flna^paraa 16 b burs KOJibija, BHyrpeHHHH flnaMerp KOToporo 
cocraBjiHCT 0,3 0,8 BHyTpeHHero flHaMerpa pa6onefi 10 nojiocrH. 

BHyrpeHHHH noBepxHOCTb pa6onefi 10 nojiocra Kopnyca iuejiyinmibHofi 
MaiUHHbl 5 6bITb BbinojiHeHa pH4)JieHOH. 

5 ycrpoHCTBO 7 flJiH ohhctkh 3epHa ot npHMecefi Moacer 6brrb BbinojiHeHo, 

HanpHMep, b BH#e MHorOKacKa^Horo riiApoflHHaMHHecKoro cenapaTopa ((J)Hr.2). 

TviRp o ^HHaMHHecKHH cenapaTop Mo^cer npeflcraBjiHTb co6ofi 
MHoroKacKaAHyio BaHHy c noHH^ceHneM ypoBHH ot nepBoro 17 KacKa^a k 
nocjieflHeMy 18, npn 3tom Bbicoxa KacKa^a onpeflejiaeTCH KaK BbicoTa ypoBHH 

10 nepejiHBa bo^m b nocjieayioiijHH KacKaA. 

IlepBbiH 17 KacKafl (nepBan CTyneHb) rHflpoflHHaMHHecKoro cenapaTopa 
BbinojiHeH b BHfle nepejiHBHofi cmkocth c Typ6yjieHTHbiM noTOKOM bo^i ajih 
OT^ejieHPiH TJDKejibix MHHepanbHbix npHMecefi rana ockojikob KaMHeft, necxa h 
MeranjiOTecKiix h creicjiHHHbix nacTHij. OreHKa, nepe3 KOTopyio aojDKHa 

15 nepejiHBaTbM npOMbiBOHHan soaa, BbmanHeHa no BbicoTe HH^ce no cpaBHeHmo c 
ApyraMH creHKaMH, ho Bbnne ypOBHH Bpe3KH naTpy6Ka noaaHH npoMbiBOHHofi boam 
b nepBHH 17 KacicaA, npH 3tom OHa cHa6aceHa K03bipbKOM 19 asm 3aKpynHBaHHH 
noTOKa npoMbiBOHHofi BOflbi, T.e. jwx ycHjieHHH Typ6yjieHTHoro noTOKa 
npoMbiBOHHofi boabi, co3flaBaeMoro HanopoM bo^bi h3 Bpe3aHHoro naTpy6Ka. TaKHx 

20 ciyneHefi Mo^cer 6brrb HecKOJibKo, HanpHMep, 3, KaK 3to noKa3aHO b HaineM 
npuMepe. 

IIocjie^HHH 18 dynem, raapoflHHaMHHecKoro cenapaTopa BbinojiHeHa b Biwe 

OCa^OHHOH eMKOCTH 20 C JiaMHHapHbIM nOTOKOM npOMBIBOHHOH ECHflKOCTH #JIH 

OTflejieHHH jierKHx opraHHnecKHX npHMecefi h oca^eHHH npoMbrroro 3epHa. OflHa 
25 H3 creHOK 21 ocaaoHHofi cmkocth 20 HMeer MeHbinyio BbicoTy ajih o6ecne*teHHfl 

B03MO)KHOCTH nepeJIHBaHHfl JiaMHHapHOrO nOTOKa npOMblBOHHOfi ECHflKOCTH c 

jierKHMH nacTHijaMH opraHPinecKHx npHMecefi. 

K ocaflOHHofi eMKocTH 20 co CTOpOHbi crreHKH 21 fljia nepejiHBaHHH 
npoMbiBOHHofi acHflKocra c jierKHMH nacnmaMH opraHHHecKHx npHMecefi npHMbneaer 
30 ceKHHH 22 co cbeMHofi ;ma4>parMofi 23 ajih npouencHBaHHH BOflbi h hx OTflejiemifl. 
ObeMHaa flHa^pama 23 Moacer Gbrrb BbmoJiHeHa b bhac eMKOcra co cimoniHbiM 
flHOM h nep^opHpoBaHHofi, no MeHbinefi Mepe, oahoh CTemcofi 24, 
npoTHBonojioxcHofi creHKe 21. GbeMHan flHa<j)parMa 23 HaBeinHBaeTCH, HanpHMep, Ha 
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cremcy 21 h creHKy 25 ceiojHH 22. CreHica 25 BbmojiHeHa cmiomHOH h HMeer 
naTpy6oK 26 c nep<J>opHpoBaHHOH Ana<|)parMOH ajdi KoirrpojibHoro OTBOAa boam b 
cjiynae nepenojiHeHHH cbeMHofi Ana(|)parMbi 23 jierKHMH nacrnmaMH opraHHnecKHx 
npHMecefl. IIaTpy6oK 26 pacnojioaceH HH»ce ypOBHH BbicoTbi ctchkh 21. 

5 OcaaoHHaa eMKOCTb 20 c ceKUHefi 22 pa3MemeHa HaA boaocSophhkom 27. 

BoflocSopHHK 27 BbmoJiHeH b BHAe eMKOcra c naTpy6KOM 28 ajih OTBOAa ctohhoh 
boah, Ha ^He KOTopofi ycraHOBjieHo CbeMHoe Kopbrro 29 c nep<J)opHpoBaHHbiM ahom 
am KoirrpojibHoro OT^CJieHHH ocxaTKOB npHMeceft B ctohhoh bo ag* 

OcaaoHHM eMKOCTb 20 cHa6aceHa TpanoM 30 c 6okobmmh h 3aAHeft 

10 creHKaMH, KOTOpbifi BbinojmaeT pojib 3KpaHa, nepeBOA^mero Typ6yjieHTHbifi noTOK 
npoMbiBOHHofi skhakocth c 3epHOM H3 npeAnocneAHefi cryneHH raApaBJinnecKOro 
cenapaTopa b jiaMHHapHbifi. Tpan 30 npHMbncaeT k cTemce 31 ocaAOHHofi 6mkocth 
HaA ypOBHeM BbicoTbi cTeHKH 21. BoKOBbie creHKH Tpana 30 BbinojiHeHbi co cropoHbi 
ocaAOHHofi eMKOCTH Kopone AJiHHbi ocHOBaHna Tpana, hto o6ecneHHBaer ruiaBHbiH 

15 6okoboh cjihb npoMbiBOHHoft ^chakocth c 3epHOM c AByx CTOpOH Tpana 30 B 
ocaAOHHyio eMKOCTb 20. 

Hedkhm nacrb ocaAOHHofi Smkocth 20 BbmojiHeHa OTKpbrron h ecSctko 
coeAHHeHa c HaiaiOHHOH Tpy6ofi 32 co BCTpoeHHbiM b Hee npHBOAHbiM nmeKOM 33 
ycTpoiiCTBa 6 ajih npoMbiBKH noBepxHocTH 3epHa. 

20 B HH2KH6H Hacrra Tpy6bi 32 b Mecre coeAHHeHHH c ocaAOHHofi eMKOCTbio 20 

BbinojiHeHO BXOAHoe OTBepcrae, coBMemeHHoe c OTBepcraeM jwk Bbirpy3KH 3epHa 

OCaAOHHOH eMKOCTH 20. 

B BepxHefi Hacra Tpy6w 32 BbinojmeHO pa3ipy30HHoe okho 34 ajm Bbirpy3KH 
npOMbrroro 3epHa. 

25 B sepxHen Hacra Tpy6bi 32 noA pa3rpy30HHbiM okhom 34 BbinojmeHO 

oTBepCTHe 35, 3aKpbrroe CbeMHbiM chtom, ajih otboa* npoMbiBOHHofi cpeAM. 

OTBepcrne 35 ajih OTBOAa npoMbiBOHHofi cpeAM pacnojioaceno HaA 3aKpbrrMM 
hc&io6om 36, pa3MemeHHbiM noA Tpy6oii 32. 3K&io6 36 pacnojioaeeH BAOJib Tpy6bi 32 
h Mcecnco npHKpenjieH, HanpHMep, npKreapeH, k ee HapyacHOfi noBepxHOcra. 

30 IIpHBOAHOH niHeK 33 ycraHOBjieH HenocpeACTBeHHO noA OTBepcraeM ajh* 

Bbirpy3KH 3epHa ocaAOHHofi eMKocra 20 Taie, hto o6ecneHHBaercH B03MO>KHocTb 
3axBaTa BMecre c boaoh oceAaioiAero b ocaAOHHOH eMKocra 20 3epHa h 
npoABHaceHHH ero BBepx k pa3rpy30HHOMy oiaay 34. 
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Hhdkhhh Topeu Tpy6bi 32 mo^kct 6bvih repMeTHHHO 3aKpbrr c noMoucbio 

TpaflHIJHOHHOH KpblHIKH, KOTOpaa MOHCeT 6bITb BbinOJIHCHa, HanpHMep, OTKHflHOH c 

uejibio npo^HJiaKTHHecKOH ohhctkh sjieMeirroB ycTpoficTBa 6 win npoMbiBKH 
noBepxHocTH 3epHa. 

5 Moayjib 1 noBepxHOCTHofi ohhctkh 3epHa MOacer 6brrb flonojiHHrenbHO 

CHa6aceH, KaK 3TO noKa3aHO b HaineM npHMepe, 6jiokom 37 npeflBapirrejibHoro 
yBjiaHCHeHHH 3epHa, BbmojiHeHHbiM b suae TpaHcnoprapyeMOH ©mkocth 38 c 
HaBecHbiM nepeMeuiHBaiomHM opraHOM 39. 

B KanecxBe TpaHcnopTHpyeMoft cmkocth 38 rjw yBjiaxcHeHH* 3epHa Moacer 

10 6biTb Hcnojib30BaHa 3 HanpHMep, TpaflHijHOHHo Hcnojib3yeMan b xjie6oneKapHOM 
npoH3BOflCTBe cTaHAapTHaa eMKOCTb Ha KOJiecmeax, HMeHyeMaa KaK fleaca. B KaHecrae 
HaBecHoro nepeMeinHBaiomero opraHa 39 Moacer 6biTb Hcnojib30BaH, HanpHMep, 
TpaAHUHOHHbifi fljra xjie6oneKapHofi np OMbiimieHHOCTH TecroMec, HanpHMep, MapKH 
A2XTB CMeJiHHCKoro MauiHHOcrpoHTenbHoro 3aBOfla (YKpaHHa). 

15 HenocpeACTBeHHO nepefl mejiyinnjibHOH MainnHoii 5 6e3yflapHoro fleftcrBHH 

Moacer 6brrb ycTaHOBjieHO pa3rpy30HHO-norpy30HHoe ycrpoHCTBO 4, b KanecTBe 
KOTOporo Moacer 6brn> Hcnojn>30BaH, HanpHMep, niHpOKo H3BecTHbifi b 
xjie6oneKapHOM nporaBOflCTBe craHflapTHMH nofli>eMHHK fleacn bhjiohhoix) rana, TaK 
Ha3biBaeMbiH fleaceonpoKHflbiBarejib, HanpHMep, CMejiHHCKoro 

20 MainHHOCTp oHTejibHoro 3aBOfla (YKpaHHa). 

Moflyjib 2 npopamnBaHHa 3epHa BbinojmeH b BHfle, no KpafiHen Mepe, oahoh 
eMKOCTH 40 ajih npopan^HBaHHH 3epHa. 

EMKOCTb 40 Ann npopamHBaHHH 3epHa Moaeer 6biTb BbinojiHeHa, HanpHMep, b 
BHfle fleaoi hjih b BHfle TpaHcnoprapyeMOH, HanpHMep, Ha KOjrecHKax, KyGnHecKOH 

25 <|)opMbi cmkocth ajdi nopijHOHHoro npopamHBaHHH 3epHa. 

Kaacflaa H3 eMKOCTefi 40 HMeer ctohhhh KpaH 41 ajih cjiHBa aoiflKOH cpeflbi h 
nep4)opHpoBaHHyio flna^parMy 42, craijHOHapHyK) hot CbeMHyio, KOTOpaa MO^cer 
6brrb h 3aKpbiBaK>m;eH «ho b Mecre pacnojioaceHHH croHHoro KpaHa 41 h b BHfle 
BToporo AHa, a Taicace h b BHfle HeBOfla, 3aKpeiuieHHoro Ha 6opTax cmkocth 40. 

30 Kaacflaa H3 eMKOcreft 40 CHaSaeeHa chctcmoh noflann B03flyxa b 

npopamHBaeMoe 3epHo. 

CHcreMa noflanH B03flyxa k npopamnsaeMOMy 3epny Mooter 6bm> BbmojraeHa 
b BHfle cteMHOH, ycTaHasjiHBaeMOH b eMKOCTH 40 nepefl 3arpy3Kofi 3epHa fljw 
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npopamHBaHHH nep^opupoBaHHofi Tpy6KH 43, coeflHHeHHOH c ra6KHM mjiaHTOM 

no^a^ffl c^caToro B03«yxa (4>Hr.6). 

Ilep^opHpOBaHHaH xpy6ica 43 Moacer hmctb <J>opMy ropH30HTajibHofi 

cnnpajiH. ITep4)opHpoBaHHaH Tpy6Ka 43 Moacer 6bm> HMerb BepTHKajibHbifi naTpy6oK 
5 44, KOTopbrfi h hejihctch nepexoAHHKOM Meacfly nep4)OpHpoBaHHOH Tpy6KOH 43 h 

th6khm mJiaHroM 45 (<j>HT.7). 

ThGichh mjiaHr 45 noflann c^caToro B03jjyxa MO^cer 6brn> o^hhm H3 otboaob 

TpaflHUHOHHofl CHCTCMbi HaraeraHHH OKaToro B03Ayxa (4>ht.8), KOTOpaa BKjnoHaer 

KOMnpeccop c Heo6xoflHMbiM ypOBHeM aaBJieHHH caeaToro B03flyxa h 
10 noacoeflHHeHHbift k HeMy uempajrbHbifi thSkhh iiuiaHr c KOJinnecrBOM otboaob no 

HHCJiy eMKocrefi ajih npopamHBaHHH 3epHa. Ka>K#bifi H3 otbo^ob Moacer 6brrb 

ocHameH HaKOHeraHKOM c 6okoboh nep<}>opaipiH (Ha Hepreace He noKa3aH). 

noaana B03ffyxa momcct 6brrb o6ecneneHa, HanpHMep, h nepnoAHnecKHM 

cjihbom hchakoh cpeflbi, b KOTOpofi HaxoflHTcn npopainHBaeMoe 3epH0, c bosmo^khmm 
15 ocropo^cHbiM nepeMeiDHBaHHeM HaBecHbiM nepeMeinHBaiomHM opraHOM hjih 6e3 

Hero. 

Moayjib 2 npopamHBaHHH 3epHa aonojiHirrejibHO mohcct 6brrb CHa6aceH 
H30TepMHHecKofi KaMepofi 46 c TepMoperyjiHTopoM 47 h HarpeBaTejiHMH 48, 
HanpHMep, HacTeHHbie B03flyinHbie KanopH^epbi c no^aneS Tenjioro B03#yxa CHH3y 
20 BBepx julx noflflepacaHHH onpeflejieHHOH TeMnepaTypbi b cmkocthx 40 ajih 
npopamHBaHHH 3epHa (<})Hr.8). 

HkoTepMHHecKaH KaMepa 46 Moacer 6brrb TyHHejibHofi, jsjihhb, Koxopofi 
Bbi6HpaercH Tan, hto b Hen moecho pa3MecTHTb 3a#aHHoe TexHOJioranecKHM 
npoijeccoM KOJiHHecxBO eMKOCTefi 40 (zuih ynpomeHHH Ha nepTeace noica3aHa o#Ha 
25 eMKoexb) (4>Hr.8). 

EboTepMHHecKaH KaMepa 46 npeacraBjiHer co6oh Tpa^HUHOHHyK) 
KOHcrpyicmiio b BH^e II-o6pa3Horo TyHHejin, HanpHMep, codnpaeMyio H3 
TepMOH30jiHimoHHbix naHejiefi, 3aKpemieHHbix Ha CToffrcax. 

TepMOH3ojiHi^HOHHbie naHeJiH Moryr 6brrb BbinojiHeHbi H3 flByx cjioeB 
30 MaTepnana c B03flymHOH npocjiOHKOH Me^ny cjiohmh. B KanecTBe MarepHajia Moryr 
6brrb Hcnom>30BaHbi He nofljieacaupie KOppo3HH MarepHajibi, HanpHMep, ruiacTMacca, 
ouHHKOBaHHoe ^cejie30 h T.n. 

Topi^i rooTepMHHecKoii KaMepbi 46 3aKpbrrbi bxoahoh 49 h Bbixo#Hofi 50 
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ABepbMH, BbinojiHCHHbiMH H3 Tex aee TepMOH30Ji^HOHHbix naHejieS (4>nr.l). 

TepMOH30JwruHOHHbie naHejm KpenaTca ueyscjxy co6oh h k crofiKaM 
TpaAi^HOHHbiMH cnoco6aMH, HanpHMep, nocpeACTBOM nproKHMHbix cko6, hto 
no3BOJweT c^ejiaTb n30TepMHHecKyio KaMepy c6opHO-pa36opHoii, TpeSyeMoft ajihhw 

5 h Jiereo nepeMemaeMoft b cjiynae Heo6xoAHMOCTH. 

H30TepMHHecKaH KaMepa 46 Moacer 6brrb CMonnipoBaHa h 3aKperuieHa npaMO 
Ha nojiy, Ha kotopom BHyrpH ee MoryT 6brrb npojioaceHbi h npHKpenjieHbi k nojiy 
HanpaBjiaiomHe jum kojiSc eMKOcra 40 ajih npopamHBaHHH 3epHa. 

BHyrpH H30TepMHHecKofl KaMepbi 46 TpaAKAHOHHO ycraHOBJieHbi uiHpOKO 

10 pacnpocrpaHgHHbie craHAapTHbie HacreHHbie B03jiyinHbie Kajiopn^epbi 48 c noAanefi 
Tenjioro B03Ayxa cHH3y BBepx, a TaioKe TeMnepaTypHbifi AaTHHK 47 c BbiBe^eHHbiM 
Hapy^cy peryjMTOpoM AJ*ana30Ha TeivinepaTyp, KOTopbifi ynpaBjiaeT pa6oTofi 
KajiopH(J)epOB rjix nofl^ep^caHHH TeMnepaTypbi BHyrpH n30TepMHHecKofi KaMepbi 46 b 
3a^aHHOM TexHOJiorHHecKHM npoueccoM TeMnepaTypHOM Anana30He. KpoMe Toro, b 

15 ii30TepMHHecKofi KaMepe 46 MoaeeT 6biTb ycraHOBjieHa TpaAHijHOHHaH CHcreMa 
noftaHH c^caToro B03#yxa b cmkocth 40 c npopamHBaeMbiM 3epHOM c BbiBefleHHbiM 
Hapy^cy KOMnpeccopoM h KOjiHHecrooM otboaob b BHAe th6khx uuiaHroB 45 
onpeaejieHHofi ajihhm no KOjinnecrBy eMKOCTeft, KOTOpbie Moryr 6bixb pa3MemeHbi b 
H30TepMHHecKofi KaMepe. 

20 Moflyjib 3 H3MejibHeHHH 3epHa BbinojiHeH b BHAe, no KpafiHeu Mepe, OAHoro 

H3MejibHHTejiH 51 3epHa. B HameM npHMepe ncnojib30BaHbi ajih HaniHAHocTH ABa 
H3MejibHHTejiH 3epHa. B cjiynae Hcnojib30BaHHH AByx h 6ojiee H3MejibHHTejieH, hhcjio 
KOTOpbix paccHHTbiBaeTC5i hcxoah H3 3aAaHHoft npoH3BOAnreJibHOCTH h Tpe6yeMoro 
TexHOJiorHMecKHM npoueccoM HirrepBajia BpeMeHH ajih H3MejibHeHna oahoh nopucnn 

25 npopamHBaeMoro 3epHa, bo3moecho BBeAeHHe b cocrraB KOMnjieicra o6opyAOBaHHH 
Ann npOH3BOACTBa 3epHOBofi Maccbi npOMeaeyroHHoro 6yHKepa 52, HanpHMep, 
npHBOAHoro, ajih nocjieAOBarejibHOH 3arpy3KH H3MejibHHrejiefi, kqk sto noKa3aHo Ha 
HauieM npHMepe. 

IlepeA npOMeacyroHHbiM 6yHKepoM 52 mo^cct 6brn> ycraHOBJieHO norpy30HHO- 
30 pa3rpy30HHoe ycxpoficTBO 4, HanpHMep, rana craHAapTHoro AeaceonpoKHAbiBaTejia 

BHJIOHHOrO THna. 

EbMejibHHTejib 3epHa coctoht H3 KOpnyca 53 c 3arpy30MHofi KaMepoft, 
npHBOAHoro noAaiomero fflHeKa 54 h roMeJibnaiomero npHcnoco6jieHHa 55 (<J>ht.3). 
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Kopnyc 53 H3MejibHHTejia 3epHa BbmojmeH b BH^e roprooHxanbHo 
pacnojio^ceHHoro muraHflpa, omn KOHea Koroporo Moaeer 6bm> aeecrico coe^HeH c 
KopnycoM npHBoaa noflaiomero niHeica. B BepxHeii nacre Kopnyca 53 b 
HenocpeACTBeHHofi 6jih30Cth ot MecTa ero cocahhchiw c KopnycoM npHBOjja 

5 pa3MemeHa 3arpy30HHan KaMepa, a b hwdkhch nacra Kopnyca 53 HanpOTUB 
3arpy30HHofl KaMepu BbmojmeHO OTBepcrae 56 ajia OTBO^a h3jihiiihch hchakoh 
(frpaKmra, nojiynaeMoii npn n3Mejn>HeHHH npopameiffloro 3epHa. 

KoHCOJibHaa nacrb Kopnyca 53 Moacer HMerb pacrpy6, b kotopom 
pa3MemeHo H3MejibHaiomee npHcnoco6jieHHe 55. 

10 Ha BHyrpeHHeii cropoHe Kopnyca 53 BbinojiHeHH Bbicrynbi 57, 

npenHTCTByiomHe Bpamerooo 3epna, noajieaeamero H3MejibneHHio, OTHOcnrejibHo 
Kopnyca. Bbicrynbi 57 Moryr 6brrb BbinoJiHeHbi c ceneHHeM, HanpHMep, b bhjxs 
TpeyrojibHbix npH3M, napajuiejibHbix och Kopnyca, T.e. pa3MemeHHbix b occbom 
HanpaBjieHHH muiHHapa Kopnyca 53 nnx BoenpenHTCTBOBaHHH BpameHmo 3epHa 

1 5 OTHOCHTejibHO Kopnyca b npoi^ecce pa6oTbi H3MejibHHTejia 5 1 . 

IIoflaioimiH nmeK 54 HMeer Ha kohcojibhom Kotme xboctobhk rjw ycrraHOBKH 
Ha h6m jionacTHbix HO^ceH-HarHeraTejieH H3MejibHaiomero npHcnoco6jieHHH 55. 
Xboctobhk npHBosHoro no^aiomero niHeKa 54 Moacer HMerb ceneHHe jnoSoro 
npo^HjiH, o6ecneHHBaK>mero acecrieyK) cBH3b JionacTHbix HO^ceH-HarHeTaTenefi c 

20 xboctobhkom, HanpHMep, KBaapar, niecrarpaHHHK h T.n. .Qpyroft KOHeij noaaiomero 
niHeKa 54 ecSctko coeflHHeH c BbKOAHbiM BanoM npHBO^a 58 nocpeflcrBOM jno6bix 
craHsapTHbix cpeACTB, HanpHMep, nocpeacrBOM jih6o My<J>Tbi, 3y6HaToi*, KyjiaHKOBOft 
h T.n., jih6o 3y6naToro coe^HHeHH^ BanOB Meacay co6oh h t.a.. 

IIpHBOflHOH noAaiomnfi uiHeK 54 Mo^cer 6brn> ycraHOBjieH BHyrpH Kopnyca 53 

25 Tpa^HijHOHHbiM cnoco6oM nocpe^CTBOM craH^apTHbix cpeflcre, HanpHMep, 
noflniHnHHKOB CKOjibHceHra, ycraHOBjieHHbix, HanpHMep, b Mecre coeflHHeHHH mHeKa 
c Bbixo^HbiM BaJiOM npHBoaa 58 h b Mecre ycraHOBKH onopnofi pemericH 59. Pojib 
noffmnnHHKa CKOJibaeeHHH mohcct nrparb h aeecrico 3aKpenjieHHaa Ha xBOCTOBHKe 
BTyjiKa 60, Ha Koropyio cbo6oaho Ha^era onopHan pemenca 59. IIpHBOflHOH 

30 noflaiomHH umeK 54 ycraHOBjieH coocho c KopnycoM 53 h c BbixoflHbiM BajioM 
npHBOfla 58. 

H3MejibHaion^ee npncnoco6jieHHe 55 coctoht H3 nocjiesoBaTejibHO 
ycraHOBjieHHbix pemeroK 59, 61, 62 h 63, h pa3MenjeHHbix Meacny hhmh jionacmbix 
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HO^cefi-HarHeraTejieH, HanpHMep, 64, 65 h 66. IlepBofi ot inHeKa pacnojioaceHa 
onopHaa peinerica 59. Kaacaaa H3 peineroK 59, 61, 62 h 63 ycTaHOBjieHa b pacrpy6e 
6e3 b 03MOKHOCTH BpameHHH, T.e. CHa6aceHa, HanpHMep, no KpafiHefi Mepe, o«Hofi 
jibickoh, KOHTaicrapyiomeH c ceraeHTHbiM BbicrynoM pacrpySa. B HaineM npHMepe 
5 Ka^c^aH H3 peineroK HMeer no ABe jibickh, o#Ha H3 KOTopbrx pacnojioaceHa cBepxy, 
Apyraa - CHH3y (<f>Hr.4) . B to ace Bpeivta Kaacflan H3 pemeroK 61, 62 h 63 Haaerbi Ha 
xboctobhk c 3a30pOM, no3BOJiHK>mnM npHBOflHOMy noaaiomeMy nraeicy c 
xboctobhkom CBo6oflHO BpanxarbCH bo BpeMfl pa6oTbi. 

Kaacaaa H3 pein&roK 59, 61, 62 n 63 BbinojmeHa b BHfle AHciea co ckbo3hmmh 

10 OTBepCTHHMH. 

Kaacabifi H3 jionacTHbix Hoacefi-HarHeraTejiefi BbinojiHeH b BH#e 
3aKpenjieHHbix Ha cryinme Jionacrefi 67, peacymne noBepxHocra KOTopbix BbixoAHT 
3a npeaejibi crynHijbi. 

KoJinnecTBO JionacreH 67 y Hoaceft Moacer 6brrb pa3HbiM. Oho BapbHpyerca, 

15 HanpHMep, ot 3 ro 12 b 3aBHCHMOCTH ot MecTa ycTaHOBKH cooTBercTByiomero 
jionacrrHoro Hoaca- HarHeraTejiH b H3MejibHaiomeM npncnocoGjieHHH 55. IlepBbifi 
HO^c-HaraeTaTejib 64, pacnojioaeeHHbifi Me^ny onopHofi peiuericofi 59 h cjieayiomefi 
3a Hen peinencofi 61, Moacer HMerb, HanpHMep, TpH jionacra, BTopofi hoec 65, 
pacnojioaceHHbiH Meacay peinencofi 61 h peinerccofi 62, Moacer HMerb, HanpHMep, 8 

20 jionacrefi, Tpernfi hoec 66, HMeiomnfi, HanpHMep, 12 Jionacrefi, pacnojioiaceH Meacay 
penierKaMH 62 h 63, T.e. jionacraofi Hoac-HarHeraTejib mohcct 6bm> BbinojiHeH c 
yBejiHneHHeM KOJinnecrBa jionacrefi HOEca-HarHeraTejiH, npn 3tom flHaMerp 
OTBepcTHH peinencH Moacer 6brn> yMeHbineH, a kojiuhcctbo OTBepcrHfi yBejinneHO no 
Mepe yAajieHHfl ot noaaiomero nmeKa 54. 

25 IIpo4>Hjib jionacrefi 67 Moacer 6biTb npaMOjiHHefiHbiM, cryneHnaTO- 

npHMOJIHHeftHblfi, KpHBOJIHHeHHblH H T.tf. 

Kaacflaa H3 jionacrefi 67 HMeer o6pameHHbie k cooTBercTByiomHM peinerxaM 
peacymne tojiobkh 68 h 69, Bbicrynaioiiuie b cropoHy cooTBercrByiomeH peinencH h 
KOHTaKrapyiomHe c Hefi, h Tejio c HarHerarejibHofi njiocKOcrbio 70 (4>nr.5). 
30 HarHeraTejibHaa njiocKOcrb 70 pacnojioaceHa no# yrjioM 1-45° k njioCKocTH 

cooTBercTByio mefi pemericH. 

IIoBepxHOCTH npoTHBonoJioacHbix cropoH jionacrefi 67, o6pameHHbix k 
cooTBercTByiomHM pemerKaM, BbinonHeHbi noBepHyrbiMH OTHOcnrejibHO apyr flpyra 
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Ha 180° BOKpyr npoflOJibHOH och 71 jionacra. HanpaBJiemie yBejinneHm paccroaHHH 
MOK^y cooTBercTByiomeH pemerKOH h HarHeraTejn>HOH ruiocKOCTbio Tejia jionacra 
67 h BpameHHH noAaiomero uraeica 54 npn bhac co cropoHbi BbixoAa 3epHOBofi 
Maccbi coBnaAaiOT. 

5 KoMnjieicr oSopyAOBaHHH jxjw npoH3BOACTBa 3epHOBOH Maccw paGoraer 

cjie^yiomHM o6pa30M. 

BbGpeBinee 3epHo c ceMeHHofi o6ojiohkoh h c HenoBpeacAeHHbiM ee 
xnajiHHOBbiM cjioeM 3acbmaK)T b TpaHcnopxHpyeMyio eMKOcn> 38, HanpHMep, Aeacy, 
6jiOKa 37 npeABapHxejibHoro yBJia>KHeHHa, CMa^HBaiOT 3epHO, HanpHMep, boaoh, 

10 b3«toh b KOJimecTBe ao 5% ot Maccw yBjiaMCH^eMoro 3epHa, h nepeMeinHsajOT 
nocpeACTBOM HaBecHoro nepeMeinHBaioiAero opraHa 39, HanpHMep, craHAapTHoro 
TecroMeca, b reneHHe 10-20 mhhjt ajih paBHOMepHoro yBJiaacHeHHH. 

3aTeM yBJia^KHeHHoe 3epHO nocpeACTBOM pa3rpy30HHO-norpy30HHoro 
ycTpoficTBa 4 neperpyacaiOT b npHeMHbifi 6yHKep 9 uiejiyiEHJibHofi MainHHbi 5. 

15 3acbinaHHoe b npHeMHbifi 6yHKep 9 inejiymnjibHOH MainHHbi 5 yBjiaacHdHHoe 

3epHO nocrynaeT b pa6onyK) nojiocrb 10, 3anojiHH5i ero HacTOjibKo, HacKOJibKO 
nepeiepbisaer ero ceneHHe Ana^parMa 16. Bpamaiomnecfl b 3epHe npoAOJibHbie 
jionacTH 15 Bbi3biBaK)T nocjiofiHoe ABHaeeHHe 3epHa b o6jiacTH MeacAy JionacTbio 15 h 
KopnycoM 8 pa6onefi nojiocrn 10 h oAHOBpeMeHHO 3a cner ijeinpoGeacHbix chji 

20 npHKHMaioT 3epH0 k Kopnycy 8. IIpH TaKOM peacHMe 3a cner TpeHHfl 3epHa o 3epHO 
npoHexoAHT uiejiymeHHe, T.e. CHOTHe c 3epHa «uiejiyxH» - nacTH noBepxHOCTHOro 
cjioh miOAOBOH o6ojiohkh 3epHa, Ha3biBaeMOH anHAepMHC, b KOJiHHecrBe ao 5% ot 
nepBOHanajibHOH Maccbi 3epHa. IIpH stom 3epH0 He yAapaercK o Kopnyc 8, hto 
o6ecneHHBaer nojrayio coxpaHHocrb h uejiocTHOCTb BaHCHemnnx cTpyicrypHbix 

25 cocraBJiHiomHx 3epHa: 3apoAMina h ceMeHHofi o6ojiohkh c ee xnajiKHOBbiM aioeM. 

^BH^ceHHe 3epHa baojo> paSonero muiHHApa ocymecTBJiHercH kek 3a cner 
TeKynecra caMoro 3epHa, TaK h 3a cner noAaiomero nraeica 14. 

Ilocjie BbKOAa H3 AHa4>parMbi 16 3epH0 c otacjihbihhmhck npn mejiymeHHH 
HacnracaMH 3nHAepMHca nocTynaer b acnHpaimoHHyio 11 nojiocrb, b KOTopofi 

30 OHHmeHHoe 3epHO nepe3 pa3rpy30HHoe OTBepcrne 13 nocrynaer b ycrpoficrBO 7 w% 
ohhctkh 3epHa ot npHMecefi, a Sojiee JiencHe Hacraubi oTcacbiBaiOTCH bchthjihtopom 
h nepe3 ropjioBHHy 12 nocrynaiOT b uhkjioh. 

B ycTpoficrae 7 ajm ohhctkh ot npHMecefi 3epHO npOMMBaerca h 
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ocBo6oHeflaercH ot MHHepajibHbix npHMecefi, HanpHMep, necica, KaMeHHbix nacnm, a 
TaK^ce opraHHHecKHx npHMecefi, HanpHMep, ocrancoB CTe6ejibKOB h flpyrax jiereoix 

HaCTHUHT.A.. 

IIpH 3tom nociynaiomee b nepBbiii Kaacaa 17 MHoroKacKaflHoft BaHHbi 
5 rH^pOOTHaMHHecKoro cenapaTopa 3epH0 nonaaaer b Typ6yjieHTHbiH noTOK 
npoMbiBOHHofi acHflKOCTH, HanpHMep, BOflbi, co3«aHHio KOToporo cnoco6cTByer H 
K03bipeK 19. HacTHi^bi necKa h apyrae Tnacejibie Hacrrra^bi onycicaiOTCK Ha aho BaHHbi, 
a sepHO c noTOKOM boam nepBoro KacKa^a 17 bwhochtch bo BTopoft KacicaA, b TperHH 

10 3axeM no cpe^crBOM HaicjiOHHOro Tpana 30, Bbinojraaiomero pojib 3KpaHa, 

racamero Typ6yjieHTHbri* peacHM boam, 3epHO H3 Typ6yjieHTHoro noTOKa boaw 
nepexoflHT b JiaMHHapHbiM, nocTynaa b BaHHy nocjieflHero KacKa^a 18 c jiaMHHapHbiM 

pOKHMOM npOMblBOHHOH ECHflKOCTH. 

B oca^OHHOH eMKocxH 20 nocJieflHero Kacicafla 18 3epHO onyacaercH Ha oto 
15 BaHHbi, a Jiencne Hacraijbi - npHMecn, HanpHMep, opraroiHecKHe, BcnjibiBaiOT h 
nepejiHBaiOTCH b ceicuHK) 22 co CbeMHOH flHa<J)parMOH 23 ajih c6opa npHMecefi. 

Oce^aiomee b oca^OHHOH eMKOcra 20 3epHO nepe3 OTBepCTHe fljia Bbirpy3KH 
3epHa b ee #He nocTynaer BMecre c npoMbiBOHHoft skhakoctmo b Tpy6y 32, rae 
3axBaTbiBaercH npHBO^HbiM iimeKOM 33, h, nepeMemaacb BBepx no Tpy6e 32 k 
20 pa3rpy30HHOMy oKHy 34, aonojiHHrejibHO HHTeHCHBHO npoMbiBaercn 3axBa*ieHHOH 
boaoh, npH 3tom npoMbiBOHHaa ^EamKOCTb, flocrHraiomaH BMecre c 3epHOM 

OTBepCTHH 35 OTBOfla npOMblBOHHOH BOJfbl, 3aKpbITOrO CHTOM, OTBOtfHTCH no 

aeejio6y 36 bhh3 b Kopbrro 29 BOfloc6opHHica 27, a npOMbrroe 3epHo nepe3 
pa3rpy30HHoe okho 34 nocTynaer b eMKocrb 40 Moayjia 2 npopamnsaHHa 3epHa. 
25 B Kopbrre 29 ot npoMbiBOHHOH echekocth OTflejunoTCH ocraTKH 

3arpH3HeHHfi, nocjie nero npoMbiBOHHaa acHflKocrb cjmBaercH nepe3 narpyGoK 28 hjih 
Ha nocjieayiomyio OHHcncy h peijHKjrapOBaHHe, hjih b KaHajiH3aimio. 

IIpH 3tom, jiencne Hacraijbi opraroiHecKHX npHMecefi, BcmibiBaiomHe Ha 

nOBepXHOCTb BOflbl B OCaAOHHOH eMKOCTH 20, yBJieKaiOTCH JiaMHHapHbiM nOTOKOM 

30 BOflw, nepejiHBaJomeficfl c jierKHMH racnmaMH opraHHHecKHx npHMecefi b ceiannio 
22, rae ohh oceaaiOT Ha CbeMHOH aHacfrpame 23, a npoMbiBOHHaa acnaKOcrb 
onjeacHBaerca h nocrynaer b boaoc6ophhk 27. JJjw o6ecneneHHa peacHMa nepejiHBa 

npOMblBOHHOH XCHAKOCTH H3 OCaflOHHOfi eMKOCTH 20 IIpeflBapHTejIbHO, nepefl ItyCKOM 
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mejiyinnfitHOH MamnHbi 5, ycraHaBjiHBaiOT TaKofi Hanop noaaHH npoMHBOTOofi 
>khakocth b nepByio 17 cryneHb raapoAHHaMHHecKoro cenapaTopa, npn kotopom, 
Bo-nepBux, o6pa3yercfl Typ6yjieHTHbifi peacuM b nepBofi 17 cryneHH, a bo-btop&ix, 

ypOBeHb BORhl B OCaflOHHOH eMKOCTH 20 npH BKJHOHeHHOM IipHBOflHOM mHeKe 33 

5 o6ecneHHBaer HanojiHemie ocaaoHHofi cmkocth 20 h nepejiHBaHHe hpomhbohhoh 

^cHflKOCTH nepe3 creHKy 21b cejcmuo 22. 

IIo Mepe HanojmeHHH cbeMHofi aHa<J)parMi>i 23 opraHnnecKHMH npHMecmviH 

OTBepCTHH AHa(|)parMbi 3a6HBai0TC5i, npoueacHBaiaie npoMbiBOHHofi hch#kocth 

3arpyAHKeTCH 5 h ee ypoBeHb b cckijhh 22 nocreneHHO noBbiinaeTcn; no floenDKeHHH 
10 ypoBHH naTpyGxa 26 npoMbiBOHHaa ^chakoctb HaHHHacT npoijeacHBaTbai nepe3 

jma<J)parMy naTpy6Ka 26 h BbrreicaTb nepe3 Hero, nona^aa b boaocGophhk 27. 3tot 

MOMeHT ABJIfleTCfl CHTHajIOM ftJW OCTaHOBKH inejiyUIHJIbHOH MaiHHHbl 5 h cbeMa 

AHa(J)parMbi 23 ajih ohhctkh ot oceBiUHx npHMecefi, nocjie nero npoHHmeHHaa 
jma^paraa 23 ycraHaBjiHBaercfl b ceKi^mo 22 h 3anycKaercH niejiymnjibHafl MaiUHHa 
15 5. 

TaKHM 06pa30M, 3epHO 3(|)<]3eKTHBHO, HO MHTKO OHHIIjaeTCH OT MHHepajIbHHX H 

opraHHnecKHX npHMecefi, npOMbiBaerca h nojiHOCTbio ot hhx OTflejraercH. 

OHHmeHHoe h npoMbiToe 3epHO b cmkocth 40 3ajiHBaiOT ^chakoh cpe^oft, 

B3HTOH B COOTHOUieHHH flO 0,9 JIHTpa Ha 1 kt 3epHa. 

20 B KanecTBe xchakoh cpeflH Moacer 6biTb Hcnojib30BaHa acHflKaa cpeaa c 

3a^aHHbiMH peuerrrypOH CBoficrBaMH (rmrbeBaa BOfla, aKTHBHpoBaHHan: Boaa, BO«a c 
^o6aBjieHHeM sKCTpaicroB pa3JiHHHbix pacreHHfi h t./j., cbiBOpoTKa h T.n.), 
Hcnojib30BaHne KOTopbix 3a^aHbi TexHOJioraHecKHM pennaMeHTOM c uejibio 
yjiynmeHKH $™ecm cbohctb 6y^ymero npoayiera, HanpHMep, Tecra h, 

25 cooTBercTBeHHO, noBbicnTb nopHcrocrb, HanpHMep, H3roTOBjieHHoro H3 aroro Tecra 
3epHOBoro xjie6a. Ilpn stom ajih noBbimeraiH 6HOJiorHHecKofi ijeHHOcra 3epHa 

B03MO3KHO BBefleHHe B BOAHyiO Cpej^y pa3JIHHHbIX IIHTaTeJIbHblX KOMnOHeHTOB 

(nnmeBbix 6HOJiornnecKHx ao6aBOK, cojiefi). KoHKpeTHbm cocraB 2ch£koh cpeflbi, ee 
KOJiHHecTBO, TeMnepaiypa h BpeMH npopacraroifl 3epHa 3aaaHbi TexHOJioranecKHM 
30 npoijeccoM. B HaineM npHMepe Hcnojn>30BaHa mrrbeBaa BO#a. 

KojiHnecTBO HeoGxoflHMbix eMKOcrefi 40 pjw npopamHBaHaa 3epHa 
paccHHTbiBaK>T, Hcxofla H3 o6mero Kojnraecraa nporoBOAHMoro KOHenHoro npo^yicra 
H3 3epHOBofl Maccbi Ha aaHHbffl aeHb (cMeHy) c yneroM HopM pacxoaa cyxoro 3epHa 
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Ha eflHHHijy KOHenHoro npoAyicra. 

Ilepefl 3arpy3KOH onumeHHoro h npoMbrroro 3epHa b eMKOCTb 40 
ycrraHaBJiHBaiOT nep<J)opHpoBaHHyio Tpy6Ky 43 CHCTeMbi no^aHH B03Ayxa c 
narpy6KOM 44 ajih nocjieAyioiAero noACoeAHHeHna k ni6icoMy nuiaHry 45 noAann 
5 OKaToro B03Ayxa ot KOMnpeccopa. 

noaroTOBjieHHbie 6mkocth 40 ajih npopaiijHBaHHH 3epHa noMemaiOT b 
H30TepMHHecKyio KaMepy 46. 

B H30TepMHHecKoii KaMepe 46 3epHO HaxoAHTca npn paBHOMepHofi no BceMy 
o&beMy npopamHBaeMoro 3epHa iioctohhhoh TeMnepaType 35-40°C b TeneHHe 24 
10 nacoB ao flocTH^ceHHH 3a^aHHOH CTaflHH npopacraHHH. 3Ta CTa^iw npopacraHHH 
3epHa onpefleJiaercH coBOKynHbiM nOKasarejieM AOCTJDKeHHH BJiaacHOCTH 3epHa He 
MeHee 38%, khcjiothocth echakoh cpeAH pH=3,4-6 h yMeHbineHHeM KOJinnecrBa 
KjiefiKOBHHbi Ha 10 % ot HanajibHoro coflepaeaHHH ee b cyxoM 3epHe. 

3ry craflmo (coctohhhc) npopameHHoro 3epHa moecho onpeAejurrb 
15 ycKopeHHbiM 3MnHpHHecKHM nyreM - HaaearaeM Ha6yxinero 3epHa AByMH najibijaMH 
6e3 npHjio^ceHHH oco6bix ycHjiHH, npn 3tom AOBeAemioe ao 3aflaHHoii kohahijhh 
npopamHBaeMoe 3epHo jierKo cmnomHBaeTCH h to Hero BbicjcaKHBaer 3apo^biin 
BMecre c BjiaacHofi Maccofi SHAocnepMa 6ejioro UBera. 

JlpsL oSecneneHHa npoijecca npopacraHHH b Maccy 3epHa peryjiapHO no^aioT 
20 B03^yx, HanpHMep, jih6o nepnoAHHecKH cjiHBaa aeHAKyio cpeAy, b KOTOpoft 
HaxoflHTca 3epHO, h aiacypaTHO ero nepeMeuinBaa c noMombio, HanpHMep, HaBecHoro 
nepeMeniHBaiomero opraHa, jth6o noAaBaa B03«yx b eMKOCTb 40 ajih npopamHBaHna 
3epHa nocpeACTBOM CHcxeMbi noAann cacaToro B03Ayxa. 

B n30TepMHHecKofi KaMepe 46 ycraHaBjiHBaiOT TeMneparypHbiS Anana30H ot 
25 25 ao 40°C, npn stom o6pa3yercH BbicoKaa oraocHTejibHaa BJiaacHOCTb, hto 
o6ecnenHBaer xopourae ycjiOBHH ajih 6bicrporo npopaujHBaHHH bo Bcex cjiohx 3epHa 

B gMKOCTH RSIX IIpOpailJHBaHHH, BKJIIOHaH H BepXHHe CJIOH, npH OTHOCHTejIbHO 

paBHOMepHOM Aocryne B03Ayxa no BceMy o6*beMy npopamHBaeMoro 3epHa. 

IIpH ncnojn>30BaHHH CHcreMbi noaanH cacaToro B03«yxa b eMKOcrn 40 c 
30 npopamHBaeMbiM 3epHOM h boaoh ocymecrBjunoT aneAyiomHe AeftcrBHa: BKjnonaiOT 
KOMnpeccop, noAcoeAHHHiOT k naTpy6xy 44 cncreMbi noAana B03Ayxa eMKocra 40 
th6khh nuiaHT 45, KOToptifi MO^cer HBjwrbCH oahhm to otboaob, oncpbiBaiOT KpaH 
naTpy6ica 44. CacaTbifi B03Ayx noA 3aAaHHbiM AaBJieHHeM nepe3 thGkhh uuiaHr 45 h 
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naTpy6oK 44 noflaerca b nep4>opHpoBaHHyK) TpySxy 43, pacnojioaeeHHyio b Macce 
npopamHBaeMoro 3epHa> a onyAa paBHOMepHO noAaercn b npopanjHBaeMoe 3epHO, 
o6ecneHHBaH npouecc npopamHBaHHH. Ilpn 3tom AaBjieHHe noAann caeaToro B03Ayxa 
ycraHaBjiHBaioT Bbime aTMOc4>epHoro jx&bjighhh. 
5 B KanecTBe ynpomeHHoii chctcmi>i nojwm cacaToro B03«yxa b 

npopamHBaeMoe 3epHO mo>kho Hcnonb30BaTb noj^KjuoHeHHbiH k craHAapTHOMy 
KOMnpeccopy cacaToro B03Ayxa ra6KHH umaHr 45 c MerajuuiHecKHM HaKOHeHHHKOM, 
Koropbifi norpy^KaHDT b npopamHBaeMoe 3epHO jxo %m eMKoara 40. 

IIO aOCTIDKeHHH 3epHOM 3aAaHHOH CraAHH IipopamHBaHHfl H36bITOHHaH 

10 acHAKaa cpe^a, ecmi TaKOBaa ocrajiacb b Smkocth 40 ajdi npopanwBaHHH, cjiKBaercn 
nepe3 CTOHHbifi KpaH 41, npH 3tom npopameHHoe 3epHO 3aAepacHBaercfl 
nep4>opHpOBaHHofi AHa4)parMofi 42. 

npopameHHoe 3epHO 3aTeM npoMbiBaioT xojioahoh irarbeBOfi boaoh ot 

OCTaTKOB KHCJIOTHOH 2KHAKOH CpeAbI, B KOTOpOH 3epHO npopai^HBaJIOCb. 

15 flajiee npopameHHoe 3epH0 neperpyacaioT b npoMe^cyTOHHbiS 6yHKep 52 

MOAyjiH 3 H3MejibneHHH 3epHa. B HaineM npHMepe mbi HcnoJib3yeM jxbsl mMenhHwrenx 
51 3epHa. IIocpeACTBOM, HanpHMep, craijHOHapHoro AsyxpyKasHoro hjih npHBOAHoro 
OAHOpynaBHoro npoMeEcyroHHoro 6yHKepa 52, KaK 3to noKa3aHO b HaineM npHMepe, 
nocjieAOBaTejibHO 3arpyHcaK>TCJi 3epHOM 3arpy30HHbie KaMepbi AByx H3Mejn>HHrejieH 

20 51. 

3arpy»ceHHoe 3epHO npHBOAHbiM noAaiomnM nmeKOM 54 AOcraBjiflercfl k 
nepBoft cryneHH H3Mejn>HHTejia 51 3epHa, cocToamefi m onopHOH 59 pemencH, 
nonacTHoro Hoaca-HarHerarejra 64 h peinerKH 61. Ha 3toh cryneHH b 30He KOHxaicra 
peacymefi tojiobkh 68 Jionacra Hoaca-HaraerarejiH 64 h onopHofi 59 peinerKH 

25 npoHexoAHT pe3aHHe 3epHa Ha KpynHbie nacnmu, KOTOpbie 3aTeM noA B03AeficrBHeM 
HarHeraTejn>Hoft iuiockocth 70 3KcrpyAHpyiOTCH nepe3 OTBepcrHH peinerKH 61 bo 
BTopyio cryneHb, o6pa30BaHHyio peinencoH 61, jionacTHHM Ho^coM-HarHeraTejieM 65 
h pemencoH 62. IIpH 3tom b 30He KOHTaicra pe^cymefi tojiobkh 69 h peinerKH 61 
KpynHbie nacrHUbi 3epHa AonojiHHrejibHO H3 MejibnaioTCK . riocrynHBinHe H3 nepBOH 

30 cryneHH HBMewieHHH rpy6bie nacrHUbi b 30He KOHraicra pe^cymen tojiobkh 68 
jionacra Ho^ca-HarHeraTejia 65 h pemencH 61 peacyrcfl Ha 6ojiee Mejnaie nacrHUbi, 
KOTopwe 3aTeM 3KCTpyAHpyK)TC5i b Tperbio cryneHb, rAe b 30He KOHTaicra paGonefi 
roJiOBKH 68 jionacrrH Hoaca-HarHenraTeJia 66 h peinerKH 62 peacy-rca Ha eme 6ojiee 
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MenKHe nacTHi^bi. npH 3tom b 30He KOHTaicra peaeymeft tojiobkh 69 h peinemai 63 
HacTHKbi 3epHa TaioKe AonojimrrejibHO H3Mejn>HaiOTCH. 

TaKHM o6pa30M, o6ecneneH ycroHHHBbifi peacHM flBHaceHHH nojiynaeMofi 

3epHOBOH MaCCbl H3 OflHOH CTyneHH B ApyryK), HTO n03BOJIHJIO H36e^caTb 

5 npocKajib3MBaHHH 3epHOBofi Maccbi b Kopnyce H3MejibHHTejw 3epHa h HarpeBa 
3epHOBofi Maccw Bbnne 40°C. KpoMe toix>, jionacTHon Hoac-HarHeraTejib mo^cct 6biTb 
ycTaHOBjieH b H3MejibHaiomeM npHcnoco6jieHHH jik>6oh CTOpOHOH, t.k. npH jnoGofi 
ero ycTaHOBKe B3aHMopacnojio>KeHHe njiocKOcreii jionacrefi HOEca-HarHeTarejiH k 
cooTBercTByiomHM peinexKaM Bcer^a OflHHaKOBO. 

10 B HaineM npHMepe noKa3aH TpexcTyneHnaTbifi H3MejibHHTejib 3epHa. 

KojiHnecTBO CTyneHeii H3Mejn>HeHHH Bbi6HpaK>T b 3aBHCHMOcra ot Heo6xoflHMoft 
creneHH H3MejibHCHHH. 

ToTOBaH 3epHOBaa Macca H3 H3MCJibHHT6JiH 51 3epHa nocrynaer b eMKocrrb nnn 
c6opa nojiyneHHoft 3epHOBofi Maccbi, HanpHMep, b CTaimapTHyio aeacy, icaic noKa3aHO 

15 b HauieM npHMepe, hjih Ha jieHTOHHbifi hjih nraeKOBbifi TpaHcnopTep (Ha nepTeaee He 
noKa3aH) rjiz nocjie,a[yK>iijeH noaanH k TexHOJiorHHecKOMy Mecry nepepa6oTKH b 
KOHeHHbifi npo^yicr. 
IIpHMep L 

T^hh npoH3BOACTBa KOHeHHoro npoflyicra, HanpHMep, 3epHOBoro xjie6a b 
20 KOJiHHecxBe 5000 kt Heo6xoflHMO B3HTb 3700 kt HcxoflHoro 3epHa c yneTOM HopMbi 
BbixoAa roTOBoro npoayicra 135% k Macce hcxoahoix) 3epHa. 

B KanecTBe 3epHa Hcnojib30BaHo Bbi3peBinee 3epHO mhtkoh nnieHHijbi, 
HanpHMep, copTa H^ean pafioH #o6py,EpKa (Eojirapua), c Henospe^eHHofl 
ceMeHHofl o6ojiohkoh h HeHapyineHHbiM ee xnajiHHOBbiM anoeM. Hcxo«Haa 
25 Bjia^cHOCTb 10,2% h coflepacaHne KjieHKOBHHbi 21,6%. 

IIocTynHBinee 3epHo niuemmbi b KOJimecrBe 3700 kt nocueAOBa-rejibHo 
3acbinaiOT b fleecy 6noKa 37 npeflBapHTejibHoro yBjiaacHeHHH 3epHa no 100 kt, 
Hcnoju>3yH fljiH 3Toro TpH o6opoTHbie aeacH. npH 3tom 3epHo b Ka^aofi fleece 
paBHOMepHO yBjia^KHHK)T 5 jiHTpaMH bo^m, pa36pbi3rHBM ee paBHOMepHO no 
30 noBepxHocTH 3epHa b aeace, nocjie nero 3epHO b stoh fleece nepeMeinHsaercH b 
TeneHHe 10 mhhjtt c noMombio HaBecHoro nepeMemHBaiomero ycrpoiiCTBa 39, 
HanpHMep, TpawmHOHHoro TecroMeca. 3aTeM 3epHO b 3toh fleece OTOajiaacHBaioT b 
TeneHne eme 10 MHHyr, ocraBHB ero b noKoe. IIpH otb ajia^KHBaHHH 3epHa b nepBOfi 
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fleece aHajiorHHHO yBJKDKHjnoT h nepeMenraBaioT 3epHO b cjieAyiomefi fleece. 

Ilocjie OTBajia^cHBaHHa 3epHO H3 nepBofi ^e^cn 6jiOKa 37 npeABapHTejibHoro 
yBjia^cHeHHH 3epHa c noMorqbio TpaflHimoHHoro fle^ceonpOKHflbiBaTeJW 4 3acbmaK)T 
b Gymeep niejiyiUHJibHofi MainHHbi 5, rne ero noABepraiOT noBepxHOCTHoft OHHcnce 

5 6e3yaapHbiM cnoco5oM co chhthcm nacrH noBepxHocrHoro cjioh iuioaoboS 
o6ojiohkh 3epHa c coxpaHemieM ijejiocTHocra xHajiHHOBoro cjioh ceMeHHofi 
o6ojiohkh h 3apo^bima. Ilocjie ohhctkh 3epHa ocrajiocb 55 kt yaajieHHbix npH 
mejiyineHHH 3epHa Hacraix, hto c yneroM yBJiaacHeHH* 3epHa h noBbinieHHoft 
BjiaaoaocTH y^aJieHHbjK Hacrmj cocTaBjraeT 1,49 % or Maccbi ncxoAHoro 3epHa. 

10 ITo Mepe o^hcttch 3epHa b urejiyurHjibHOH MamHHe 5 oho HenpepHBHO 

noflaeTCH b nmp o AHHaMiraecKHfi cenaparop 7, rae o6pa6aTMBaercfl Typ6yjieHTHbiM 
noTOKOM BOAbi c ocaaraeHHeM raacejibix Hacraii MHHepajibHbix npHMecefi b 3epHe 
(ockojikh KaMHefl, necoic, MerajuiHHeciaie h creiouiHHHe npHMecn). OinmeHHoe ot 
MHHepajibHbix npHMecefi 3epHO noflaercn c boaoh b ocaAOHHyio eMKocxb 20 c 

15 jiaMHHapHbiM noTOKOM BOflbi, KOTopbift 3axBaTbiBaer jierKHe opraHHnecKHe npHMeca 
(cre6ejibKH cojiomh, o6ojiOHKa kojiockob, ceMeHa TpaBH h T.n.) h yHocirr hx, 
nepejiHBaacb b ceKijHK) 22. 

OrameHHoe ot MHHepajibHbix h opraHHnecKHX npHMecefi 3epHO oce^aer Ha 
aho ocaflOHHoft 6mkocth 20, rm 3axBaTbiBaeTca BMecTe c boaoii npHBOAHbiM ihhckom 

20 h HirreHCHBHO npoMbiBaerca b BOfle, noAHHMaacb b Tpy6e ycTpoficxBa 6 ajih 
npoMbiBKH noBepxHOCTH 3epHa. Ilpn 3tom 0Tpa60TaHHan npOMbiBOHHaa BOAa 
otboahtch nepe3 chto nocpeACTBOM Ecejio6a 36 b boaoc6ophhk 27. 

IIpoMbrroe OHHnjeHHoe 3epHO nepe3 pa3ipy30HHoe okho ycrpoficTBa 6 jinn 
npoMbiBKH noBepxHOCTH 3epHa noAaercH b cmkocth 40 MOAyJia 2 npopanjHBaHHJi 

25 3epHa. IIpH stom 3epH0 A03HpyK)T nm OTAejibHbix nap-ran npopamHBaHHH no 
o6i>eMHOMy npHHijimy, hcxoah H3 KOJiHnecTBa 3epHa, Heo6xoAHMoro ajih oahopo 
TexHOJiorH^ecKoro imiuia npon3BOACTBa KOHeraoro npoAyicra. B AaHHOM npHMepe 3a 
OAHy BbmeHKy b poTaijHOHHoft nenn nojiynaercii 500 6yjioneK 3epHOBoro xjie6a 
secoM no 400 r hjih 200 kt 3epHOBoro xjie6a 3a OAHy BbmeHKy, T.e. Bcero 

30 npoH3BOAHTCH 25 Bbineneic, ajih KOTOpbix Heo6xoAHMbi 25 eMKOcrefi ajih 
npopamHBaHHa 3epHa. Ilpn otom b icaacAyio eMKOcrb 40 3arpyHcaH>T no 150 kt 
ncxoAHoro OHmAeHHoro 3epHa, OTMepflfl ero KojimecxBO no HaHeceHHbiM Ha cxemce 
eMKOCTH 40 MexKaM. 
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3epHO B eMKOCTH 40 flJIH npOpaiAHBaHHfl 3aJIHBaK)T TemiOH nHTbeBOH boaoh c 

TeMnepaTypofi 40°C b KOjinnecTBe 105 ji boabi, Kcnropoe paccHHTaHo, hcxoa* h3 
cooTHoineHna 0,7 jnrcpa Ha 1 kt 3epHa. 

Emkocth 40 c 3epHOM h boaoh c HHTepBanoM b 30 MHHyr noMeujaiOT b 
5 H30TepMHHecKyio KaMepy 46 TyHHejibHoro Tuna, r^e aBTOMaraHecKH noAAepacHBaercn 
TeMnepaTypa b AHana30He ot 35°C ao 40°C. 

fljiH npopamHBaHHH k 3epHy noAaioT OfcaTbifi B03£yx nepe3 raSKHH nuiaHr 45 
Ha aho eMKOCTH ajih npopamHBaHHH 3epHa. 

npopamnBaHHe 3epHa ocymecTBjraioT ao aocth^kchhh 3epHOM BjiaaeHOCTH 
10 45% h khcjiothocth echakoh cpeAbi pH=4,2 b TeneHHe 19 nacoB, coAepacaHHe 
KjieflKOBHHbi yMeHbniHjiocb Ha 7% no OTHOineHmo k ncxoAHOMy h cocraBHJio 20,1%. 

^epe3 19 nacoB nocne noMememia icaaefloft H3 eMKocTeft 40 ajih 
npopamHBaHHH 3epHa c HHTepBajioM b 30 MHHyr Emkocth 40 BbiKaTbiBaiOT H3 

H30TepMHHeCKOH KaMepbl 46, OCTaTOK BOflbl B KOJIHHeCTBe 10 JIHTpOB H3 eMKOCTH 40 

15 cjiHBaiOT, npopameHHoe 3epH0 npOMbiBaK>T ot ocTaTKOB khcjiothoh cpeAbi xojioahoh 
nHTbeBofi boaoh. Ilocjie 3Toro npopameHHoe 3epHo neperpyacaiOT b 
npoMe^cyTOHHbiii 6yHKep 52 h 3arpyacaiOT b Asa napajuiejibHO pa6oTaiomHx 
H3MejibHHTejiH 51 3epHa, KOTopbie H3MejibHaK)T Kaacayio nopuino npopameHHoro 
3epHa 3a 25 MHHyr, nocjie nero H3MejibHHTejiH 51 ocTaHaBjiHBaiOT Ha 5 MHHyr h 

20 3anycKaK>T bhobb ajih H3MejibneHHfl nopijHH 3epHa H3 cjieAyiomeft Emkocth 40. 

Macca npopameHHoro 3epHa b Ka>KAoft cmkocth 40 cocraBHJia 245 Kr npH 
Bjia^oiocTH 45%. KojiHHecTBO 3epHOBofl Maccbi, nojiyneHHofl nocjie H3MejibHHTejiefi, 
cocTaBHJia 240 kt c MaKCHMajibHbiM pa3MepoM Hacraij He 6oJiee 0,4 mm, npn stom b 
npoijecce H3MejibneHHa BbiAejiHJiocb 5 jnnpoB hchakoh 4>paieijHH. 

25 nojiynaeMbie KaacAbifi pa3 240 Kr 3epHOBofi Maccbi noAaxoTCH b Aeacy rjix 

3aMeca Tecra ajih 3epHOBoro xjie6a coraacHO peuemype c nocjieAyiomefi ero 
pa3Aejncon, <J)opmobkoh, paccTOHKofi h BbraeHKOH, b pe3yjibTaTe nero 3a 25 BbineneK 
npoH3BeAeHO 5000 kt 3epHOBoro xjie6a c npHOTHbiM 3anaxoM 3aneneHHoro 
npopameHHoro 3epHa h otjthhhbim HenoBTopHMbiM BKycoM 3aneneHHbix <|)H6pOB 

30 3epHa, ajiacTHHHbiM nopncrbiM MflKHineM CBerjio-KopHroeBoro ijBera, c KpacHBOH 

30JIOTHCTO-KOpHHHeBOH KOpOHKOH H C BblCOKHM nOAbeMOM XJie6a. 

HccjieAOBaHHe o6pa3UOB nouyneHHoro TaKHM o6pa30M 3epHOBoro xjie6a b 
aKKpeAHTOBaHHofi Jia6opaTopHH r. Co4>hh noKa3ano cjieAyromne pe3yjib*raTbi 
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flocTHDKeHHH KOMmieiccHoro noKa3aTejw: coAepaearoie 6emea - 8,9% c yjiynmeHHbiM 
aMHHOKHcjioTHbiM cocraBOM 6ejnca; noBbiineHHoe coaepacaHHe bhtemhhob Bl, B6 
,PP h E (ao 0,4 mt Ha 100 r npoAyiera) h MHKposjieMeHTOB ijhhk, mcab, xpoM, Kajmfi 
h pp.; KonmecTBO immeBoft KJiemarKH cocraBiuio 12,2%. 

5 IIpHMep 2. 

AHaJiorHHHo npHMepy 1 b Tex aee npoH3BOACTBCHHbix ycjioBH^x 
H3roTaBjiHBaercH 5000 kt p>KaHO-nmeHHHHoro 3epHOBoro xjieSa c peijeirrypHbiM 
cooTHomeHHeM pxcn h mneHHi^bi 1:2, nsix npoH3BOACTBa KOTOporo TaioKe 
HeoSxoAHMO B3OTb 3700 kt 3epHa b cooTBercTByiomeH nponopijHH: 1200 kt pacn h 

10 25 00 kt mneHHijbi. 

C yneroM pa3JiHHHH BpeMeHHbix xapaicrepHCTHK np op amnB aHHH 3epHa p>kh h 
raneHHi^bi hx noBepxHocrHyio OHHcncy h npoMbiBKy h npopamHBaHHe nenyr ppyusi 
pa3flejn>HbiMH napajuiejibHbiMH TexHOJioriiHecKHMH noTOKaMH. IIpH stom Ha ocHOBe 
npeflBapureJibHo nojiyHeHHbix smiihphhcckhx Aamibix ycraHaBjiHBaiOTCH cjieayiomHe 

15 TeMnepaTypHbie AHana30Hbi b cooTBercrByioimtx H30T6p mhhcckhx KaMepax: mix 
nmerambi - 35-40C, a jxjw pacn - 25 -30 C, c tcm, htoSh speMH npopaiqnBaHHK 
mnemnvbi cocTaBHjio 19 nacoB, a p>kh -14 nacoB. 

B stom cjiy^ae noBepxHocrHaa oHHcnca h npoMbiBKa 3epHa opraHH30BaHbi Ha 
OflHOM KOMiuieicre o6opyAOBaHHa: CHanajia juix nmeHmjbi, a iiotom rjisi pacH, Taic KaK 

20 c yneroM npoH3BOAHTeJii>HocTH uiejiyinniibHOH MainHHbi h ycTpoHCTBa npoMbiBKH 
3epHa 500 kt b nac BpeMH noBepxHOCTHOii ohhctkh h npoMbiBKH AaHHOfi napTHH 
3epHa nineHHU[bi cocraBHjio 5 nacoB. IIpn 3tom cmkocth rjw npopamHBaHHH 3epHa 
nmeHHUM no 200 kt b kzxqioPl pa3MemaiOTCfl b cooTBeTCTBytomeft H30TepMHqecKOK 
KaMepe c HirrepBajioM b 30 MHHyT b TeneHHe 5 nacOB (Bcero 12 eMKocTeft no 200 kt 

25 3epHa h OAHa cmkoctb c ocraTKOM 100 kt 3epHa mnemmbi). llocjie ohhctkh h 
Hanajia npopamnBamiH 3epHa nmeHmjbi cpa3y HanHHaiOT onnmaTb 3epHO p>kh Ha 
tom ace KOMnjieicre oSopyAOBaroifl, npH stom Smkocth jjjix npopamHBaHHH pacH c 
HHTepBanoM b oahh nac pa3MemaH>T b Apyrofi H30TepMHnecKofi KaMepe (Bcero 6 
eMKocrefi no 200 kt p™, 3anonH5ieMbix HenpepbiBHo 3a TpH naca, 3ajiHBaeMbix 

30 tciuioh boaoh h 3aKaTbiBaeMbix b rooTepMHHecKyio KaMepy ajih npopamHBaHHH c 
HHrepBajioM b 1 nac, T.e. Bcero 3a 6 nacoB). 

TaKHM o6pa30M, 3a OAHy CMeHy (8 nacoB) pa6oTbi mejiymnjibHOH MauiHHbi h 
ycrpoHCTBa npoMbiBKH noBepXHOCTH 3epHa yAajiocb noATOTOBim, Bee cmkocth jijix 
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npopamHBaHHH 3a^aHHoro KOJinnecrBa miieHHijbi h pacH. Ba>KHO OTMeraTb, hto b 
cjiynae yBejiHHeHna CMeHHoro npOH3BOACTBeHHoro 3aAaHHa b Asa pa3a (10000 Kr 
p^caHO-nnieHHHHoro 3epHOBoro xjie6a H3 7400 kt 3epHa nineHHijbi h pacn b tom >ice 
cooTHOineHHH) noHaAo6HJiocb 6m ABa He3aBHCHMbix MOflyjm noBepxHOCTHofi 

5 OHHCTKH 3epHa, B OAHOM H3 KOTOpblX 6 HaCOB nOArOTaBJIHBajIOCb 6bl 3epHO pacH, a B 

ApyroM 10 nacoB - 3epHo mnemmbi (c yneroM 8-nacoBoft CMeHbi BTopofi MO^yjib 
noBepxHocTHofi ohhctkh 3epHa o6pa6aTbmaji 6bi nmeHHi^y 8 nacoB, a OCTaTOK 
mnemmbi na ABa naca pa6oTbi Moayjia mot 6brrb o6pa6oTaH Ha ocBo6oAHBineMOi 
nepBOM MO^yjie nocjie o6pa6oTKH phch). 

10 B paccMarpHB aeMO m npuMepe noA6op cooTHOineHHH BpeMeHH npopamHBaHHH 

3epHa raneHHi^bi h pxcn no3BOJinji nepe3 19 nacoB nocjie 3anojiHeHHH nepBofl cmkocth 
3epHOM nnieimubi h nepe3 14 nacoB nocjie 3anojiHCHHH nepBofi cmkocth 3epHOM pacn 
HanaTb OAHOBpeMeHHoe H3MejibneHHe hx coAep^caHHH. IIpH 3tom H3MejibHeHne 
Bejiocb Ha Tpex n3MejibHHTejuix 5 jxb& m KOTopbix OAHOBpeMeHHO H3MejibnajiH 

15 npopameHHoe 3epHo nmeHHijbi, a oahh H3MejibHirrejib - 3epHo p>KH. 

flajiee 3arpy^cajiHCb ABa H3MejibHHTejiH H3 nepBofi cmkocth c 3epHOM 
muemmbi, a TperHH H3Mejn>HHTejn> - 3epHOM p>kh h3 nepBofi cmkocth c 3epHOM p»ch. 
Bbixofl 3epHOBofi Maccbi mnemmu h paoi pa3AejibHo AO3Hp0Bajica (B3BeinHBajicfl) h 
noAaBajic^ b OAHy Aeacy jsjm 3aMeca Tecra b o6ni;eM KOJiHnecTBe 240 kt b 3<maHHOM 

20 peijemypoH cooTHOineHHH paeH h mneHmjbi. Hepes 30 MHHyr nooie H3MejibneHHH 
npopaiAeHHoro 3epHa nineHHijbi H3 nepBofi cmkocth H3 H30TepMHHecKofi KaMepbi 
H3BjieKaK>T BTOpyio eMKOCTb c npopameHHbiM 3epHOM nnieHHijbi h npoAOJiacaiOT 
H3MejibneHHe 3epHa mneHHijbi abymh H3MejibHHTeji£MH, k 3TOMy MOMemy b nepBofi 
eMKOCTH c npopameHHbiM 3epHOM pxcH ocrajiacb nojiOBHHa HeHSMeJibneHHoro 

25 npopaiAeHHoro 3epHa. 

TaKHM o6pa30M, 3a oahh nac H3 AByx eMKOcrefi c npopameHHbiM 3epHOM 
nnieHHu.M h oahoh cmkocth c 3epHOM p>kh Ha Tpex H3MejibHHTenHX nonynaiOT 
nocjieAOBaTejibHO TpH a^eck c 3epHOBofi Maccon p>kh h mnemmbi b cooTHOineHHH 
1:2. IJbineHKy 3epHOBoro xne6a b AaHHOM npHMepe ocymecrBjiaiOT Ha AByx 

30 pOTauiHOHHbix nenax c BpeMeHeM oahoh BbineHKH 30 MHHyr Ha KancAoS nenH. 

B pe3yjn>TaTe nonyneH KOHenHbifi npOAyicr - p^caHo-imieHHHHbifi 3epHOBofi xjie6 b 
KOJinnecTBe 5000 kt c bmcokhmh opraHOjieirraHecKHMH noKa3aTejiaMH aHajiorHHHo 
npHMepy 1 c pa3rameii b UBere MHKHina h kopohkh (hmciot nyrb 5ojiee KOpHHHeBbifi 
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ottchok) h 6ojiee aymacTbiM 3anaxoM h npmrrHbiM b icy com. 

Cjieayer OTMenrn>, hto bo btopom npHMepe noJiyneHo noBbnneHHoe 
KOJiHHecTBO 6ejiKa h ero 6ojiee KaHecTBeHHbift aMHHOKHCJiorabifi cocraB, a TaioKe 
yBejraneHHe KOJiHHCcrsa irameBofi KjierHaxKH #o 19,1%. 
5 IIpoMbnnjieHHaH npHMeroiMOCTb 

H3o6pereHH5i Moryr 6brrb HcnoJib30Bain>i rj& npon3BOflCTBa b 
npoMbinuieHHbix KOJiHHecTBax 3epH0B0fi Maccw H3 npopameHHoro (^OBe^eHHoro ao 
HanajibHoft craflHH npopacraHna) 3epHa co CTa6nnb ptbimh ot napraH k napran 

3a^aHHbIMH CBOHCTBaMH, C HOBbllHeHHOH IIHmeBOfi H 6HOJIOrHHeCKOH IjeHHOCTblO H 

10 bmcokhmh opraHOJienTHHCCKHMH noKa3arejMMH npon3BeACHHbix m Hee TaKHx 
KOHeHHbix npoflyicroB nHTaHHK, KdK MaieapoHHbie wsReimx, xjie6, b tom HHCJie h 
xjie6o6yjiOHHbie maejiHH (6yjiOHKH ajih 6yprepbi, 6arerbi, xjie6Hbie najioHKH, nHTbi, 
cyxapH, cyniKH, KpoacaHTbi, iiphhhkh h t.a.). 



15 
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37 

OOPMYJIA H30EPETEHH£ 
1. Cnoco6 npOH3BOflCTBa 3epHOBofi Maccbi, npeAycMarpnBaiomeM 
noBepxHocTHyio oHncncy 3epHa npoTOHHOH boaoh, npopamHBaHHe 3epHa h ero 
M3MejibHeHHe, OTJiHHaiomiiHcn tcm, hto b icanecTBe 3epHa Hcnojib3yioT Bbi3peBinee 

5 3epHO c ceMeHHOH o6ojiohkoh h c nenoBpe^icAenHbiM ee xHajiHHOBbiM cjioeM, nepeA 
ohhctkoh npOTOHHofi boaoh 3epHO noABepraiOT uiejiyuieHHK) CO CHHTH6M HaCTH 
noBepxHocraoro cjioh iuio^oboh oGojiohkh 3epHa b KOJinnecrBe ao 5% ot 
nepBOHanajibHofi Maccbi 3epHa c coxpaHemieM ijejiocTHOCTH xnajiHHOBOro cjioh 
ceMeHHoft o6ojiohkh, a npopamHBaHHe 3epHa BeAyr b >khakoh cpeAe npn noAane 

10 B03Ayxa b npopamHBaeMoe 3epHO ao aocth^kchkh 3epHOM BJiaacHocTH He MeHee 
38%, khcjiothocth ^KHAKOH cpeAw pH, paBHOH 3,4 - 6,0, h ao Hanajia craAHH 
HHreHCHBHoro yMeHbineHH* KjieHKOBHHbi, a H3MejibneHHe npopaiqeHHoro 3epHa 
BeAyr npH TeMnepaType, He npeBbiinaiomeH TeMnepaTypy A^HaTypauHH 6ejiKa 
nojiynaeMofi 3epHOBofi Maccbi. 

15 2. CnocoS npOH3BOACTBa 3epHOBofi Maccbi no n.l, otjihhhiouihhcsi TeM, hto 

BpeMH npopamHBaHHH 3epHa nuieHHijbi MnncHX copTOB cocrraBJi^eT ao 36 nacoB, ajih 
3epHa nuieHHUbi TBepAbix copTOB - ao 48 nacoB, jxjih 3epna p>kh - ao 24 nacoB. 

3. Cnoco6 npoH3BOACTBa 3epHOBOH Maccbi no n.l, otjihh0H)iahhc5i TeM, hto 
npopamHBaHHe oHHiijeHHoro 3epHa BeAyT npH TeMnepaType ^chakoh cpeA*>i 20-40 ° 

20 C. 

4. Cnoco6 npoH3BOACTBa 3epHOBofi Maccbi no n.l, OTjiHHaiomHikH TeM, hto 
peryjinpoBKy BpeMeHH totobhocth npopaujeHHoro 3epHa BeAyr nyreM chh^cchhh 
hjih noBbinieHHH TeMneparypw hchakoh cpeAbi, b KOTOpofi HaxoAHTca 3epHO, ot 10 0 
Cao 40 °C. 

25 5.Cnoco6 npoH3 b o actb a 3epHOBOH Maccw no n.l, OTJiHnaiomHHCH TeM, hto 

ajih npopamHBaHHH 3epHo noMemaiOT b HCHAKyio cpeAy b cooTHomeHHH He Gojiee 0,9 
jiHTpa Ha 1 xr 3epHa. 

6. Cnoco6 npoH3BOAcrsa 3epHOBofi Maccw no n.n.1-5, OTJiMHaiomnncH TeM, 
hto npopamHBaHHe 3epHa ocymecTBJimoT npH paBHOMepHofi no BceMy o6i>eMy 

30 npopaiAHBaeMoro 3epHa TeMnepaType. 

7. Cnoco6 npOH3BOACTBa 3epHOBofi Maccw no n.l, OTjinnaiomHiicH TeM, hto 
nepeA H3Mejn>HeHHeM acHAKyio cpefly, b kotopoh HaxoAHJiocb 3epHO, yAajunoT, a 
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npopameHHoe 3epH0 AonojiHHTejibHO npoMbiBaiOT xojioahoh nHTbeBofi boaoh. 

8. Cnoco6 npoH3BOflCTBa 3epHOBOH Maccw no n.l h n.8, OTjiHnaiomHHcn 
Tew, hto H3MejibneHHe npopameHHoro 3epHa Be^yT ao pa3Mepa Hacrau He 6ojiee 0,4 

MM B 3aBHCHMOCTH OT BHfla KOHCHHOTO IIpOAyKTa. 

5 9. Cnoco6 npoii3BOACTBa 3epHOBoii Maccw no n.l, OTjiiiMaiomiiHCsi Tew, hto 

3epHo nepea uiejiyuieHHeM noABepraiOT npeABaptrrejibHOMy yBJia>KHeHHK> boaoh b 
KOjiHnecTBe ao 6% ot Maccw yBJiawnjieMoro 3epHa h nooieAyiomeMy 
OTBajia^KHBaHHio ao 20 MHHyr. 

10. Cnoco6 npoH3BOACTBa 3epHOBOH Maccw no n.l, OTjmnaiomHHCH tcm 9 
10 mto b KanecTBe hchakoh cpeAbi Hcnojib3yK)T >KHAKyio cpeAy c 3aAaHHbiMH peueirrypon 

CBOHCTBaMH. 

11. Cnoco6 npon3BOACTBa 3epHOBofi Maccw no n.l, oTjmnaiomHHCH tcm 9 
hto b KanecTBe 3epHa Hcnojib3yK)T 3epHO nmeHHuw, pacH, OBca, slhmchk, coh, 
KyKypy3bi hjih hx coneraHH* b 3aAaHHOM cooTHOineHHH KOMnoHeHTOB. 

15 12. Cnoco6 nponsBOACTBa 3epHOBOH Maccw no n.l, OTjiHHaioimiifCff Tew, 

hto noBepxHOCTHyio OHHCTKy 3epHa pa3Hbix 3JiaKOBbix KyjibTyp h hx npopaujHBaHHe 
BCAyr pa3AejibHO c yneroM BpeMeHH npopaiAHBaHHH 3epHa KaacAOH H3 3JiaKOBbix 
KyjibTyp, a noJiyneHHe 3epHOBoii Maccw H3 pa3JiHHHbix 3JiaKOBbix KyjibTyp b 3aAaHHOM 
peijemypoH cooTHOineHHH BeAyr nyreM CMeuiHBaHHH npopameHHoro 3epHa KaacAofi 

20 3jiaKOBOH KyjibTypbi b npouecce mMOSibnemm hx b 3epHOByio Maccy hjih nyreM 
CMeuiHBaHHH 3epH0Bbix Mace, nojiyneHHbix H3 KaacAOH 3jiaKOBoft KyjiKrypbi. 

13. KoMnjieKT o6opyAOBaHHH rjih npoH3BOACTBa 3epHOBOH Maccbi, 

COAep>KaiAHH MOAyJIb nOBepXHOCTHOH OHHCTKH 3epHa, BbinOJIHeHHblH B BHAe 

o6opyAOBaHH^ ajih ohhctkh noBepxHOCTH 3epHa h ycrpOHCTBa ajih ohhctkh 3epHa ot 
25 npHMecen, h MOAyjib H3MejibHeHHH 3epHa, BbinojmeHHbiH b BHAe, no KpawHefi Mepe, 
OAHoro H3MejibHHTejiH 3epHa OTJiHHaiomiiHCfl tcm, hto oh AonojiHHTejibHo CHa6aceH 
MOAyJieM npopaiAHBaHiw 3epHa, BbinojiHeHHbiM b BHAe, no KpaftHeft Mepe, oahoh 
eMKOCTH, HMeiomeii Ha AHe nep<f)opHpoBaHHyio AHa$parMy h ctohhmh KpaH jyin 
cjiHBa echakoh cpeAbi, CHa6^ceHHOH CHcrreMOH noAann B03Ayxa, o5opyAOBaHne win 

30 OHHCTKH nOBepXHOCTH 3epHa MOAyJW nOBepXHOCTHOH OHHCTKH 3epHa COAepHCHT 

mejiyniHjibHyio MauiHHy, BbinojiHeHHyio c oSecneneHneM bo3mo>khocth ch*thjj 
nacTHU nosepxHOCTHOro cjioh hjioaoboh o6ojiohkh 6es n OBpe>K achmh xnajinHOBoro 
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cjioh ceMeHHofi o6ojiohkh 3epna h c coxpaneHHeM ero 3apoAbiuia, h ycrpoHCTBo ajih 
npOMbiBKH noBcpxHOCTH 3epHa, a H3MejibHHTeJib 3epHa BbinojiHeH c oSecneneHHeM 
bo3mo}khocth nojiyneHHH MejucoAWcnepHOi* 3epHOBoi} Maccw c TeMneparypoii, HC 
npeBbimaiomeH TeMnepaTypy AeHaTypauHH ee 6ejiKa. 
5 14. KoMnjieicr o6opyAOBaHHH ajih npoH3BOACTBa 3epHOBOH Maccbi no n.13, 

OTJIMHaiOmilHCSI T6M 9 HTO yCTpOHCTBO AJIH OHHCTKH 3epHa OT npHMeCefi BbinOJlHeHO 

b BHfle MHoroKacicaflHoro rHApoAHHaMHnecKoro cenapaTopa, nepBan h nocjreayioiijHe 
cryneHH KOTOporo BbinojiHeHbi b bhac nepejraBHbix eMKocreft c o6ecneneHHeM 
bo3m03khocth co3AaHHH Typ6yjieHTHoro noTOKa npoMHBOHHOH BOflw b nepBofi 

10 cryneHH, a nocjieAHHH ero cryneHb BbinojiHeHa b bhac ocaAOHHoft cmkocto c 
OTBepcrweM ajih Bbirpy3KH 3epHa, npn 3tom ocaAOHHan eMKOCTb BbinojiHeHa c 
oGecneneHHeM bo3mo>khocth co3AaroiH jiaMHHapHoro noTOKa npoMbiBOHHoii boam h 
ycraHOBjieHa c o6ecneneHHeM bo3moechocth ctwkobkh c ycrpoHCTBOM ajih 
npOMbiBKH noBepXHOCTH 3epHa. 

15 15. KoMnjieicr o6opyAOBaHHH ajih npOH3BOACTBa 3epHOBon Maccw no n.13, 

oTjiH^aiomHHCH tow, hto ycTpoflcTBO ajih npOMbiBKH noBepXHOCTH 3epHa 
BwnojiHeHO b BHAe ycTaHOBJieHHoro b Tpy6e c oSecneneHneM bo3mo>khocth 3axBaTa 
oceAaioiAero b ocaAOHHOH 6mkocth npoMbiroro 3epHa HaicjiOHHoro npHBOAHoro 
iiiHeica, npHHeM b HHacHefi Hacra Tpy6bi BbinojmeHO BxoAHoe OTBepcrae, 

20 coBMemeHHoe c OTBepcraeM ajih Bbirpy3KH 3epHa ocaAOHHOH eMKocra, a b BepxHew 
nacTH - pa3rpy30MHoe okho ajih Bbirpy3KH npOMbrroro 3epHa h pacnojumeHHoe noA 
hum oTBepcme c chtom RSM OTBOAa npoMbiBOHHoii cpeAH no xcejioSy, 
pa3MemeHH0My noA Tpy6oft no ee HapyncHOH noBepXHOCTH. 

16. KoMnjieicr o6opyAOBaHHH ajih npOH3BOACTBa 3epHOBon Maccw no n.13, 
25 oTJiHHaiomHHCfl Tew, hto gMKOCTb MOAyjw npopamHBaHHH 3epna BbinojiHeHa b bhjxq 

TpaHcnoprapyeMOH 6mkocth ajih nopuiioHHoro npopamnBaHHH 3epHa c 
o6ecneneHHeM bo3mo>khocth ee noAi>eMa h onpoKHAMBaHHH npn neperpy3Ke 
npopameHHoro 3epHa. 

17. KoMnjieicr oGopyAOBaHHa ajih npow3BOACTBa 3epHOBoft Maccw no n.13 h 
30 n.16, OTJiHHaioiuiiiicsi Tew, hto BHyrpeHHM noBepxHOCTb creHKH cmkocth ajih 

npopamHBaHHH 3epHa HMeer mctkh ajih o&beMHoro H3MepeHHH KOJiHHecrBa 
3arpy)KaeMoro ajih npopamHBaHHH 3epHa. 
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18. KoMiuieKT oGopyaoBaHHfl ajis npoH3 BOACTBa 3epH0B0fi Maccw no n.13, 

OTJIHHaiOlKHHCH TCM, HTO CHCTeMa nOAaHH B03Ayxa BbinOJIHeHa B BHfle Cb6MHOH 

ycraHaBJiHBaeMOH b cmkocth nepeA 3arpy3Kofi 3epHa An* npopamHBaHHH 

nep^OpHpOBaHHOH Tpy6KH, BbCTlOJIHeHHOH C B03M03KHOCTWO noflKjnoneHHH K 

5 ra6KOMy nuiaHry no^anH cacaToro B03Ayxa. 

19. KoMnjieicr o6opyAOBaHHa ajih npOH3BOACTBa 3epHOBoB Maccw no n.13, 

OTJIHHaiOmHHCfl T£M 9 HTO CHCTCMa nOflaHH B03Ayxa MOJKCT 6bITb BbinOJIHeHa B 

HaBecHoro n*6Koro uuianra noAann cacaTOro B03ayxa ot KOMnpeccopa cacaToro 
B03flyxa k eMKOCTH ajih npopamHBaroia. 
10 20. KoMnjieicr o6opyAOBaHwa rsix npOH3BOACTBa 3epHOBoft Maccbi no n.13, 

OTjiiiMaiomHHcn Tew, hto MOflynb npopamHBaHHH 3epHa AonojiHirrejibHO CHa6^ceH 
ycrpoftcTBOM win cxa6HjibHoro noOTepHcaHHH TeMnepaTypbi npopamnBaHHa 3epHa no 
BceMy o6i>eMy KaaeAOH m ero eMKOCTen. 

21. KoMnjieicr o6opyAOBaHH* npOH3BOACTBa 3epH0B0H Maccbi no n.20, 
15 oTjiHHaiomHMCH TeM, hto ycrpoHCTBO jsjm noAAepHcaHHH TeMnepaTypbi 

npopamnBaHHH 3epHa BbinojiHeHO b BH^e n3OTepMHHecKO0 KaMepw TyHHejibHoro 
rana. 

22. KoMnjieicr o6opyAOBaHHH rjisi npon3BOACTBa 3epHOBofi Maccw no n.13, 
oTJiHnaiomHHCH TeM, hto oh AonojirorrejibHo cHa6>KeH pa3rpy30HHO-norpy30HHWMH 

20 ycTpoiiCTB aMH) yCTaHOBJieHHbiMH b 3aaaHHbix TexHOJiormecKHM npoueccoM Mecrax 
neperpy3KH 3epHa. 

23. KoMnjieicr o6opyflOBaHH* ajih npOH3BOACTBa 3epHOBOfi Maccw no n.13, 

OTJIHHaiOIU(HifCSI TeM, HTO KOJIHHeCTBO H3MeJIbHHTejieH 3epHa B MOAyJie H3MeJIbHeHHH 

onpeAejieHo 3aAaHHWM o6i>eMOM npoH3BOACTBa 3epHOBon Maccw H3 npopameHHoro 
25 3epHa b 3aAaHHwfi HHTepBaji BpeMeHH TexHOjiornnecKoro npoijecca. 

24. KoMnjieicr o6opyAOBaHHa nm npOH3B OACTBa 3epHOBofi Maccw no n.13, 
OTjiHnaiomHHCfl TeM, hto npn KOJiHHecTBe n3MejibHHTejieff 3epHa b MOAyJie 
H3MejibneHHH 3epHa 6ojiee oahoto MOAyjib H3MejibHeHHH 3epHa AonojiHHTejibHO 
CHa6»ceH CTauHOHapHWM hah npHBOAHWM npoMOKyroHHWM 6yHKepOM, 

30 BbinojTHeHHWM c o6ecneneHHeM bosmohchocth OAHOBpeMeHHOH h/hjih 
nocjieAOBaTejibHOH 3arpy3KH H3MejibHHTejieH 3epna. 

25. KoMnjieicr o6opyAOBaHH* ajih npOH3BOACTBa 3epHOBOH Maccw no n.13 h 
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n.24, OTJiHnaiomHHCfl Tew, hto MOAyjib H3MejibneHHfl 3epHa AonojiHHTejibHo 

CHa6>KgH JieHTOHHbIM HJIH IIIHeKOBbIM TpaHCnOpTCpOM JUW c6opa 3epHOBOH Maccw OT 

napanJiejibHO pa6oTaK>mnx H3MejibHHTejien h ee nepeMemeHH* k Mecry 
nocjieAyiomefi nepepa6oTKn. 
5 26. KoMnjieicr o6opyAOBaHHH jym npOH3BOACTBa 3epHOBOH Maccw no n.13, 

OTJIHHaiOUIKHCJI TdVI, HTO UOJS^nh nOBepXHOCTHOH OHHCTKH 3epHa AOnOJIHHTeJIbHO 

CHa6^ceH 6jiokom npeAsapHTejibHoro yBjiaacHeHHJi 3epHa 5 BbinojraeHHbiM b BH^e 
TpaHcnopTHpycMOH eMKocTH c HaBecHHM nepeMeinHBaiomuM opraHOM. 

27. IfeMejibHHTejib 3epHa, coAepacamnft Kopnyc c 3arpy30HHofi KaMepofi b 
10 BepxHefi ero Macro h c OTBepcTHeM jxflx OTBOfla echakoh 4>paicuHH b hh^chch ero 

nacTH, npHBOAHofl noAaiomHH 111H6K h raMejibHaiomee npHcnoco6jieHHe, 
BKjiiOHaioraee peineTKH h pa3MemeHHbie MeacAy hhmh jionacrabie HOflCH-HaraeraTejiH, 
3aKperuieHHbie Ha Bauy npHBOAHoro noAaionjero uiHeica, oTjiHHaiomHHCfl TeM, hto 
Kaamafl Jionacrb Hoaca-HaraeTaTejia HMeer oSpameHHbie k pemencaM pe>KymHe 

15 roJiOBKH, KaECAaa H3 KOTopbix BbiCTynaer b cropoHy cooTBercTByiomeH peineTKH h 
KOHTaKTHpyer c Hefi, h Tejio c HarHeraTejibHbiMH njiocKOCTHMn, npn 3tom 
noBepxHOCTH npoTHBonojio>KHbix CTOpOH jionacro, o6pameHHbie k 
cooTBercTByiomHM pernericaM, BbinojiHeHbi noBepHyxbiMH oraocHTejibHO Apyr Apyra 
Ha 180° BOKpyr npOAOJibHofi och jionacra, a HanpaBjieHHe yBejiHHeHHH paccTOHHHH 

20 MeyKffy pemerKofi h HarHeraTejibHofi njiocKOCTbio Tejia Jionacra h HanpaBjieHwe 
BpameHHH uiHeKa npn bhac co CTopoHbi BbixoAa 3epHOBofi Maccw coBnaAaiOT. 

28. H3MejibHHTejib 3epHa no n.27, OTjinnaiomuHCH Tew, hto oTBepcrae ajih 
OTBOAa hchakoh 4>paKUHH pa3MemeHO HanporoB 3arpy30HHOH KaMepbi. 

29. H3MejibHHTejib 3epHa no n.27, OTjinnaiomHHCH tcm, hto Ha BHyipeHHeH 
25 noBepxHocra Kopnyca BbinojiHeHbi Bbicrynbi, pa3MemeHHbie b occbom HanpaBjieHHH 

uiHjiHHApa Kopnyca ajih BoenperorrcTBOBaHHa BpameHHio 3epHa otho cirrejibHO 
Kopnyca. 

30. H3MejibHHTejib 3epHa no n.27, oTjiuHaroajHucsi ton, hto H3Mejibnaiomee 
npHcnoco6jieHHe HMeer He MeHee AByx CTyneHefi H3MejibHeHH* ajih o6ecneneHHH 

30 3aAaHHofi creneHH H3MejibHeHra 3epHOBon Maccbi. 

31. H3MejibHHTejib 3epHa no n.27 h n.30, oTJianaiomHHCH tcm, hto 
H3MejibHaiomee npncnocoGjieHne BbinojraeHO c yBejinneHHeM KOJinnecTBa jionacreif 



3AMERHK)lHHft JIHCT (nPABHJIO 26) 



WO 02/22268 





PCT/RUOO/00360 



42 



Ho^ca-HarHeraTejw h c yMeHbmeHHeM pa3Mepa OTBCpcTHH peuiencH npn yBejiHHCHHH 
hx HHCJia no Mepe yflaneww ot noaaiomero mHeica. 

32. H3MejibHKTejn> 3epHa no n.27, oTJiH^afomiiilcH ton, ito peuienca 
H3Mejibnaiomero npHcnoco6jieHH5i HMeer OTBepcrHH, ocb KOTopbix pacnojioaceHa noA 
5 yrjiOM 90-45° k noBepxHOCTH peinerccH. 
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Ccbijikh Ha ^oKyMeHTti c yica3aHneM, r^e aro bo3mo3Kho, peJieBaHTHBix nacreA 


Othocktch k nyHKTy 


A 


RU2101959 CI ( XOIIEPCKAJI OJGbrA AHATOJIbEBHA h fljp.) 1998.01.20 


1-12 


A 


EP 0022989 Al ( PALYI, LESLIE ) 28.01.1981, (feopMyjia, (Jmrypa 


1-32 


A 


EP 0788840 Al ( SATAKE CORPORATION ) 13.08.1997, $opMyjia, <J)HrypBi 


1-26 


A 


EP 0529843 Al ( SATAKE CORPORATION ) 03.03.1993, 4>opMyjia, fcurypw 


1-26 


A 


EP 0346872 A2 ( SATAKE ENGINEERING CO., LTD.) 20. 12.1989, ^opMyjia, fcurypa 


1-32 


A 


RU 2000699 CI ( BCEPOCCHHCKHH HAYHHO-HCCJIEflOBATEJIBCKHH 
HHCTHTYT KOHCEPBHOH H OBOII^ECyiUHJIbHOH nPOMblllLJIEHHOCTfi ) 
15.10.1993 


27-32 


[~~| nocjieflyiomHe AOKyMeHTM yKa3aHW b npoaojMceHHH rpa^H C. 


| | flaHHMe o naTeHrax-aHajiorax yica3aHBi b npnjio>icemiH 


* Oco6ue KaxeropHU ccwjiohhmx AOKyMcHTOB: 
A AOKyMeHT, onpeflejiaomafi o6mnfi ypoBew* tcxhhkh 
E 6anee paHmm AQKyweHT, ho ony6jiHKOBaHHMH Ha ^ary 
MeacAyHapoAHofi noAann ium noone Hee 

O AOKYMeHT, OTHOCfllUHHCH K yCTHOMy paCKpWTHIO, 3KCnOHH- 
pOBaHHIO ITT.A, 

P AOKyMCHT, ony&nHKoeaHHWH ao aacna Me*AyHapOAH0fi no- 
Aaw, ho nocne Aanj HcnpauiHBaeMoro npnop HTcra 

Km 


T Gojiee no3AHHfi AOKyiweHT, ony6/inKO BaHHufi nocjie flaru 
npHopirrera h npHBe^eHHMH ana noHHMamw H33o6pereraia 

X AOKyMeHT, HMMomirii HaHfiojiee ojwoKoe OTHOineHHe k npeAMery 
noHCica, noponaimiii H0BH3Hy h H3o6pcTarejiLciaiH ypoacHL 

Y AOKyMeHT, noponaxuHH H3o6peT3TejacKHfl ypoBeHt a cone- 

TaHIIH C OAHHM HJIH HeCKOJIfcKHMH AOKyMCHTaMH TOfi 7K& 

KareropHH 

& AoicyMeHT, xBimowHfiCH naTeHTOM-aHanoroM 


Aara fleficxBHTe^LHoro 3aBepuieHHH MewayHapoaHoro 
noHCKa: 05 MapTa 2001 (05.03.2001) 


/lara OTnpaBKH Hacroiimero OTHera o Me^ziyHapo.ziHOM noncKe: 
22 MapTa 2001 (22.03.2001) 


HaiiMeHOBamie h aapec MeacflyHapoflHoro noHCKoeoro opraHa: 
<I>eAepaKE.HBiH HHCTirryr npOMbmuieHHofi ' 

Co6CTBeHHOCTH 

Pocchh, 121858, MocKBa, BepexocoBCKafl Ha6., 30-1 
<t>axc: 243-3337, Tejierafin: 114818 riOflA^A 


YnojiHOMOHeHHoe jihuo: 

H. IlaBjnoHCHKO 
Tene^oH >fe (095)240-25-91 



OopMaPCT/ISA/210 (BTopoft jfflCT)(HK>JiB 1998) 
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